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I N T R O D U C T I O N 
C u r l i n g r e p o r t e d d u o d e n a l u l c e r a t i o n s e c o n d a r y t o t h e r m a l i n j u r y 
i n 1 8 4 2 , and s i n c e t h a t t i m e a c u t e u l c e r a t i o n and i n f l a m m a t o r y changes 
i n t h e d i s t a l e s o p h a g u s , s t o m a c h , and duodenum have been a r e c o g n i z e d 
c o m p l i c a t i o n o f t h e r m a l i n j u r y . T h e s e p a t h o l o g i c c h a n g e s a r e p o t e n -
t i a l p r e c u r s o r s o f h e m o r r h a g e and p e r f o r a t i o n , and o f c o n c e r n i n t h e 
t r e a t m e n t o f p a t i e n t s w i t h t h e r m a l i n j u r y . 
The r e p o r t e d i n c i d e n c e o f a c u t e g a s t r o d u o d e n a l d i s e a s e among 
p a t i e n t s w i t h m a j o r t h e r m a l i n j u r y has r a n g e d f r o m z e r o t o 86 
1 - 6 • 
p e r c e n t . ~ C z a j a ' s i n c i d e n c e o f 86 p e r c e n t was d e t e r m i n e d u t i l i z i n g 
e n d o s c o p i c e v a l u a t i o n , w h i l e o t h e r r e p o r t s have n o t used t h i s h i g h l y 
e f f i c i e n t method o f d e t e c t i o n ; l i k e l y a c c o u n t i n g f o r t h e h i g h e r 
2 
i n c i d e n c e . P a t i e n t s w i t h g r e a t e r t h a n 30 p e r c e n t body s u r f a c e 
a r e a b u r n , c h i l d r e n and e l d e r l y p a t i e n t s a r e a t r i s k , t h o u g h a c u t e 
3 
u l c e r a t i o n has been r e p o r t e d w i t h s m a l l e r b u r n s . F a c t o r s w h i c h 
i n c r e a s e t h e i n c i d e n c e o f h e m o r r h a g e and p e r f o r a t i o n i n c l u d e s e p s i s , 
abdominal w a l l t r a u m a , c l i n i c a l s h o c k , and f o c a l o r d i s s e m i n a t e d 
1 
i n t r a v a s c u l a r c o a g u l a t i o n . 
The e t i o l o g y o f t h e a c u t e u l c e r a t i o n i s u n d e f i n e d , w i t h as 
3 
many as t h i r t y p o t e n t i a l e x p l a n a t i o n s p u b l i s h e d . I t i s p r o b a b l y 
m u l t i f a c t o r i a l , w i t h t h e t h r e e mechanisms l i k e l y o f g r e a t e s t 
i m p o r t a n c e b e i n g : 1 ) t r a n s i e n t c e l l u l a r h y p o x i a due t o s h u n t i n g o f 
b l o o d f l o w away from t h e g a s t r o i n t e s t i n a l t r a c t d u r i n g t h e a c u t e p o s t -
burn p e r i o d , 2 ) d e c r e a s e d g a s t r i c membrane p o t e n t i a l w i t h a l o s s o f 
2 
g a s t r i c mucosal i n t e g r i t y , and 3) a d e c r e a s e i n t h e o v e r a l l 
a b i l i t y o f t h e g a s t r i c mucosa t o w i t h s t a n d t h e p r e s e n c e o f a 
c r i t i c a l amount o f a c i d i n t h e g a s t r o i n t e s t i n a l l u m e n . 
W h i l e 86 p e r c e n t o f p a t i e n t s w i l l have a c u t e g a s t r o i n t e s t i n a l 
p a t h o l o g y a f t e r m a j o r t h e r m a l i n j u r y , c l i n i c a l p r e s e n t a t i o n i s 
n o t u s e f u l i n p r e d i c t i n g w h i c h p a t i e n t s w i l l d e v e l o p c o m p l i c a t i o n s 
o f h e m o r r h a g e o r p e r f o r a t i o n . M o n c r i e f and a s s o c i a t e s r e p o r t e d t h a t 
20 p e r c e n t o f p a t i e n t s w i t h a c u t e u l c e r a t i o n had m i n i m a l o r a b s e n t 
symptoms o f u l c e r a t i o n . I n 50 p e r c e n t , t h e f i r s t m a n i f e s t a t i o n was 
4 
b l e e d i n g , and 25 p e r c e n t p r e s e n t e d w i t h m a s s i v e h e m o r r h a g e . The 
l a c k o f r e l i a b l e p r e d i c t o r s o f a c u t e u l c e r a t i o n s u p p o r t s t h e b e l i e f 
t h a t a l l p a t i e n t s s h o u l d be t r e a t e d p r o p h y l a c t i c a l l y t o p r e v e n t 
t h e d e v e l o p m e n t o f u l c e r a t i o n a n d i t s c o m p l i c a t i o n s f o l l o w i n g m a j o r 
t h e r m a l i n j u r y . 
U n t i l r e c e n t l y , t h e o n l y e f f e c t i v e means o f p r o p h y l a x i s was 
e l e v a t i o n o f t h e i n t r a g a s t r i c pH a b o v e f i v e . T h i s has been r e p o r t e d 
7_q 
u s i n g a n t a c i d s , e l e m e n t a l d i e t s and m i l k . The method o f e l e v a t i o n 
does n o t a p p e a r t o i n f l u e n c e t h e e f f i c a c y o f t h e p r o c e d u r e i n d e c r e a s i n g 
t h e i n c i d e n c e o f u l c e r a t i o n and c o m p l i c a t i o n s . The c o n s i s t e n t e f f e c t s 
o f e l e v a t i n g i n t r a g a s t r i c pH i n t h e p r e v e n t i o n o f u l c e r a t i o n and 
c o m p l i c a t i o n s s u g g e s t e l e v a t i n g t h e pH above f i v e a p p e a r s t o l e a d 
7 - 9 
t o h e a l i n g o f t h e u l c e r a t i o n . 
A c c u r a t e e v a l u a t i o n o f t h e i n t r a g a s t r i c pH i s d i f f i c u l t and 
1 0 . 
v a l u e s v a r y a c c o r d i n g t o t h e t e c h n i q u e . H o w e v e r , r o u t i n e i n t r a -
g a s t r i c pH measurements u s i n g a c c e p t e d s t a n d a r d s a r e t h e o n l y c l i n -
i c a l l y u s e f u l g u i d e t o t h e r a p y o t h e r t h a n t h e p r e s e n c e o f b l o o d i n 
3 
s t o o l o r g a s t r i c a s p i r a t e . 
(§ 
C i m e t i d i n e ( Tagamet , S m i t h K 1 i n e and F r e n c h L a b o r a t o r i e s ) , 
an ^ - h i s t a m i n e r e c e p t o r a n t a g o n i s t , i s e f f e c t i v e i n e l e v a t i n g 
1 1 - 1 4 
i n t r a g a s t r i c pH i n u n b u r n e d s u b j e c t s . I t s a b i l i t y t o m a i n t a i n 
e l e v a t e d i n t r a g a s t r i c pH v a l u e s i n unburned c r i t i c a l l y i l l p a t i e n t s , 
1 5 
h o w e v e r , i s n o t c o n s i s t e n t . I n b u r n p a t i e n t s , McElwee and 
a s s o c i a t e s have d e m o n s t r a t e d e n d o s c o p i c a l l y t h a t c i m e t i d i n e i s as 
e f f i c a c i o u s as a n t a c i d pH e l e v a t i o n i n d e c r e a s i n g t h e i n c i d e n c e 
o f u l c e r a t i o n and c o m p l i c a t i o n s . I n t r a g a s t r i c pH v a l u e s were n o t 
r e p o r t e d . ^ 
Unique p a t h o p h y s i o l o g i c changes o c c u r a f t e r m a j o r t h e r m a l 
i n j u r y . The i n c r e a s e i n c a p i l 1 a r y p e r m e a b i l i t y i n v o l v e s t h e 
t o t a l v a s c u l a r bed w i t h d e c r e a s e s i n i n t r a v a s c u l a r and i n t e r -
s t i t i a l volumes and a d e c r e a s e i n g l o m e r u l a r f i l t r a t i o n r a t e ( G F R ) J 7 
R e s u s c i t a t i o n c o n s i s t s o f t h e a d m i n i s t r a t i o n o f l a r g e volumes o f 
i n t r a v e n o u s f l u i d s t o p r e v e n t s h o c k and m a i n t a i n o r g a n f u n c t i o n . 
Because o f t h e p a t h o p h y s i o l o g i c changes and t h e t h e r a p y i n v o l v e d 
i n r e s u s c i t a t i o n , edema f l u i d a c c u m u l a t e s . A p p r o x i m a t e l y 24 h o u r s 
a f t e r t h e b u r n , f u n c t i o n a l r e s t o r a t i o n o f c a p i l l a r y i n t e g r i t y o c c u r s ; 
a p r o c e s s known as c a p i l l a r y s e a l i n g . T h i s s i g n a l s t h e c o m p l e t i o n 
o f r e s u s c i t a t i o n . T h e s e changes c o u l d have g r e a t s i g n i f i c a n c e on 
t h e p h a r m a c o k i n e t i c s o f c i m e t i d i n e i n t h e i m m e d i a t e p o s t - b u r n 
p e r i o d , and a f t e r c o m p l e t i o n o f r e s u s c i t a t i o n . C i m e t i d i n e p h a r m a -
c o k i n e t i c s have n o t been s t u d i e d d u r i n g e i t h e r o f t h e s e p e r i o d s 
o f t i m e . 
The purpose o f t h i s i n v e s t i g a t i o n was t o e v a l u a t e t h e e f f e c t s 
o f c i m e t i d i n e on i n t r a g a s t r i c pH i n p a t i e n t s i m m e d i a t e l y f o l l o w i n g 
4 
m a j o r b u r n s , and e x a m i n e t h e p h a r m a c o k i n e t i c s o f c i m e t i d i n e i n 
t h i s p a t i e n t p o p u l a t i o n b o t h p r e and p o s t - r e s u s c i t a t i o n . T h i s 
d a t a s h o u l d be o f v a l u e i n d e v e l o p i n g a p h a r m a c o l o g i c a l l y and 
p h a r m a c o k i n e t i c a l l y sound p r o t o c o l u s i n g c i m e t i d i n e p r o p h y l a c t -
i c a l l y t o p r e v e n t u l c e r a t i o n and c o m p l i c a t i o n s . T h i s e v a l u a t i o n 
a l s o s e r v e d as a p i l o t s t u d y t o t h e i n v e s t i g a t i o n o f s i m i l a r 
p a r a m e t e r s i n a l a r g e r p a t i e n t p o p u l a t i o n [ S K & F 9 2 3 3 4 , ( ' T a g a m e t ' ) , 
P r o t o c o l B - 6 1 ] . 
METHODS 
P a t i e n t S e l e c t i o n 
A f t e r a p p r o v a l o f t h e p r o t o c o l by t h e R e v i e w C o m m i t t e e f o r 
Research w i t h Human S u b j e c t s o f t h e U n i v e r s i t y o f U t a h , e i g h t p a t i e n t s 
w i t h m a j o r b u r n s , a d m i t t e d t o t h e I n t e r m o u n t a i n R e g i o n a l B u r n C e n t e r 
a t t h e U n i v e r s i t y o f Utah H o s p i t a l , S a l t Lake C i t y , U t a h , between 
J u l y 15 and December 1 5 , 1 9 7 9 , p a r t i c i p a t e d i n t h e s t u d y . A l l w e r e 
a d m i t t e d i n t o t h e s t u d y w i t h i n 24 h o u r s o f t h e b u r n . A l l were 
v i g o r o u s l y r e s u s c i t a t e d . None o f t h e p a t i e n t s had a h i s t o r y o f 
a c t i v e p e p t i c u l c e r d i s e a s e , m a j o r b l e e d i n g f r o m t h e g a s t r o i n t e s t i n a l 
t r a c t , o r i n g e s t i o n o f a s p i r i n , a n t a c i d s , o r c i m e t i d i n e i n t h e 24 
hour p e r i o d b e f o r e t h e b u r n . W r i t t e n i n f o r m e d c o n s e n t was o b t a i n e d 
f r o m t h e p a t i e n t o r n e x t o f k i n . ( A p p e n d i x I ) 
R e s u s c i t a t i o n 
E x c e p t f o r t h e s t u d y p r o t o c o l , p a t i e n t s were t r e a t e d a c c o r d i n g 
t o s t a n d a r d p r o t o c o l s used i n t h e Burn C e n t e r . T h i s i n c l u d e d n a s o -
g a s t r i c p l a c e m e n t o f a sump t u b e on low c o n t i n u o u s s u c t i o n f o r 
a s p i r a t i o n o f g a s t r i c c o n t e n t s , a c a t h e t e r p l a c e d i n t h e b l a d d e r f o r 
u r i n e c o l l e c t i o n , and p l a c e m e n t o f an a r t e r i a l c a t h e t e r f o r m u l t i p l e 
a r t e r i a l b l o o d gas d e t e r m i n a t i o n s i f c o n c u r r e n t p u l m o n a r y p a t h o l o g y 
was s u s p e c t e d . The P a r k l a n d f o r m u l a was used t o i n i t i a t e f l u i d 
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r e s u s c i t a t i o n . 
A pH Labs A g a s t r i c pH p r o b e ( model M I - 5 0 4 , M i c r o e l e c t r o d e s I n c . , 
6 
L o n d o n d e r r y , New H a m p s h i r e ) w i t h t h e end a p p r o x i m a t e l y two t o f o u r 
(B) 
c e n t i m e t e r s p r o x i m a l t o t h e end o f an 18 F r e n c h Salem Sump ^ t u b e 
( A r g y l e I n c . , S t . L o u i s , M i s s o u r i ) was p l a c e d v i a t h e n a s o g a s t r i c 
r o u t e on a d m i s s i o n t o t h e B u r n C e n t e r . P l a c e m e n t o f t h e sump t u b e 
and p r o b e i n t h e d e p e n d e n t p o r t i o n o f t h e stomach was v e r i f i e d by 
abdominal x - r a y , w i t h p o s i t i o n a l changes made i f n e e d e d . An e x t e r n a l 
r e f e r e n c e e l e c t r o d e ( model 4 0 2 4 9 , Beckman L a b o r a t o r i e s , F u l l e r t o n , 
C a l i f o r n i a ) was a t t a c h e d t o an u n b u r n e d e x t r e m i t y , w i t h t h e c o n t a c t 
<S) 
p o i n t c o v e r e d w i t h C o r - G e l E C G E l e c t r o d e Gel ( B u r d i c k L a b o r a t o r i e s , 
M i l t o n , W i s c o n s i n ) and an o c c l u s i v e d r e s s i n g . B o t h t h e pH p r o b e and 
r e f e r e n c e e l e c t r o d e were c o n n e c t e d t o a R a d i o m e t e r pH m e t e r ( model 
6 0 1 - A , O r i o n Research I n c . , C a m b r i d g e , M a s s a c h u s e t t s ) . The pH m e t e r 
was c o n n e c t e d t o a c o n t i n u o u s c h a r t r e c o r d e r ( model R 2 9 7 0 - 4 , 
S c i e n t i f i c P r o d u c t s , McGaw P a r k , I l l i n o i s ) , p r o v i d i n g a c o n t i n u o u s 
r e c o r d o f t h e g a s t r i c p H . T h e pH p r o b e and r e f e r e n c e e l e c t r o d e 
were s t a n d a r d i z e d p r i o r t o use w i t h s t a n d a r d s o l u t i o n s o f pH t w o , 
4 . 0 1 , and seven ( S c i e n t i f i c P r o d u c t s , McSaw P a r k , I l l i n o i s ) . 
Drug A d m i n i s t r a t i o n 
P a t i e n t s r e c e i v e d 300 m i l l i g r a m s o f c i m e t i d i n e i n t r a v e n o u s l y 
CR) 
( T a g a m e t , m u l t i p l e l o t s ) a f t e r p r o b e p l a c e m e n t v e r i f i c a t i o n . 
I t was i n f u s e d o v e r 1 5 m i n u t e s , e v e r y s i x h o u r s , i n 100 m i l l i l i t e r s 
o f f i v e p e r c e n t d e x t r o s e i n w a t e r . I n t r a g a s t r i c pH was measured 
h o u r l y v i a t h e p r o b e . C o n c u r r e n t measurements o f a s p i r a t e pH w i t h 
pH p a p e r ( N i t r a z i n e p a p e r , E . R . S q u i b b and S o n s , I n c . , P r i n c e t o n , 
New J e r s e y ) were a l s o p e r f o r m e d . I f t h e i n t r a g a s t r i c pH was l e s s 
t h a n s i x , 30 m i l l i l i t e r s o f a n t a c i d ( G e l u s i l I I , W a r n e r / C h i l c o t t I n c . , 
M o r r i s P l a i n s , New J e r s e y ) was i n s t i l l e d i n t h e sump t u b e and 
f l u s h e d t h r o u g h w i t h 60 m i l l i l i t e r s o f normal s a l i n e f o r i r r i -
g a t i o n . The sump t u b e was clamped f o r 30 m i n u t e s , t h e n r e t u r n e d 
t o low c o n t i n u o u s s u c t i o n . N o t h i n g e l s e was a d m i n i s t e r e d v i a t h e 
sump t u b e , o r by m o u t h . The pH p r o b e and sump t u b e w e r e l e f t i n 
p l a c e f o r 48 h o u r s , o r u n t i l r e s u m p t i o n o f normal g a s t r i c f u n c t i o n 
as d e t e r m i n e d by t h e p r e s e n c e o f normal bowel s o u n d s , passage o f 
f l a t u s o r s t o o l , and l a c k o f a b d o m i n a l d i s t e n s i o n . Upon r e t u r n 
o f normal g a s t r o i n t e s t i n a l m o t i l i t y t h e sump t u b e and pH p r o b e 
were removed and t h e p a t i e n t begun on o r a l m e d i c a t i o n s and f e e d i n g s . 
Data C o l l e c t i o n 
The f o l l o w i n g p a r a m e t e r s w e r e measured and samples c o l l e c t e d : 
1 . C o n t i n u o u s g a s t r i c pH measurements w e r e r e c o r d e d v i a t h e 
pH probe f r o m t h e t i m e o f a d m i s s i o n t h r o u g h t h e end o f t h e 
f i r s t b l o o d s a m p l e c o l l e c t i o n p e r i o d as d e f i n e d b e l o w . 
2 . B l o o d samples were o b t a i n e d f r o m t h e a r t e r i a l c a t h e t e r f o r 
d e t e r m i n a t i o n o f serum c i n e t i d i n e c o n c e n t r a t i o n . P a t i e n t s 
o n e , t w o , t h r e e and f o u r had samples o b t a i n e d b e f o r e i n f u s i o n 
o f c i m e t i d i n e , and a t 2 0 , 2 5 , 3 5 , 40 and 50 m i n u t e s , and 
o n e , 1 . 2 5 , 1 . 5 , t w o , f o u r , f i v e and s i x h o u r s a f t e r i n i t -
i a t i o n o f t h e c i n e t i d i n e i n f u s i o n . P a t i e n t s f i v e , s i x , 
seven and e i g h t had s a m p l e s o b t a i n e d b e f o r e i n f u s i o n o f 
c i m e t i d i n e , and a t 1 5 , 2 5 , 35 and 45 m i n u t e s , and o n e , 1 . 2 5 , 
1 . 5 , t w o , f o u r , f i v e and s i x h o u r s a f t e r i n i t i a t i o n o f t h e 
c i m e t i d i n e i n f u s i o n . . B l o o d samples w e r e c o l l e c t e d f r o m each 
p a t i e n t t w i c e , t h e f i r s t t i m e w i t h i n s i x h o u r s o f a d m i s s i o n 
8 
t o t h e Burn C e n t e r , and t h e second w i t h i n 24 hours a f t e r 
c o m p l e t i o n o f r e s u s c i t a t i o n , u s u a l l y w i t h i n 48 t o 72 hours 
a f t e r t h e b u r n . 
3 . A l i q u o t s o f f i v e m i l l i l i t e r s from each h o u r l y u r i n e c o l -
l e c t i o n o b t a i n e d f r o m t h e b l a d d e r c a t h e t e r d u r i n g each 
s i x hour b l o o d c o l l e c t i o n p e r i o d , and a s e v e n t h a l i q u o t 
f r o m t h e t o t a l s i x h o u r u r i n e c o l l e c t i o n w e r e a n a l y z e d 
f o r c i m e t i d i n e c o n c e n t r a t i o n . 
4 . T w e n t y - f o u r h o u r u r i n e c o l l e c t i o n s f o r d e t e r m i n a t i o n o f 
c r e a t i n i n e c l e a r a n c e were i n i t i a t e d a t t h e b e g i n n i n g o f 
each blood c o l l e c t i o n p e r i o d . 
A s s a y 
A f t e r c o l l e c t i o n , each b l o o d sample was a l l o w e d t o c l o t and 
r e t r a c t , t h e n c e n t r i f u g e d f o r 15 m i n u t e s a t 3000 R P M ' s . The serum 
was r e m o v e d , and serum and u r i n e samples f r o z e n a t - 4 ° C e n t i g r a d e 
u n t i l a s s a y e d . Serum and u r i n e a s s a y s f o r c i m e t i d i n e were p e r f o r m e d 
u s i n g a m o d i f i c a t i o n o f t h e h i g h - p r e s s u r e l i q u i d c h r o m a t o g r a p h i c 
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method o f Randolph and a s s o c i a t e s . T h i s m o d i f i c a t i o n p e r m i t t e d 
t h e use o f 0 . 5 m i l l i l i t e r s o f s e r u m . The a s s a y s were done u n d e r 
t h e s u p e r v i s i o n o f J e r o m e J . S c h e n t a g , P h a r m . D . , A s s i s t a n t D i r e c t o r , 
C l i n i c a l P h a r m a c o k i n e t i c s L a b o r a t o r y , M i l l a r d F i l l m o r e H o s p i t a l , 
B u f f a l o , New Y o r k . C o n c e n t r a t i o n s o f c i m e t i d i n e i n serum and u r i n e 
samples were r e p o r t e d i n m i c r o g r a m s p e r m i l l i l i t e r . 
T w e n t y - f o u r hour u r i n e d e t e r m i n a t i o n s f o r c r e a t i n i n e c l e a r a n c e 
were p e r f o r m e d by t h e C l i n i c a l L a b o r a t o r y , U n i v e r s i t y o f U t a h H o s p i t a l , 
S a l t L a k e C i t y . The J a f f e method was used t o d e t e r m i n e u r i n e 
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c r e a t i n i n e c o n c e n t r a t i o n . 2 0 
A n a l y s i s 
P h a r m a c o k i n e t i c a n a l y s e s were p e r f o r m e d u s i n g t h e f o r m u l a e 
f o u n d i n A p p e n d i x I I , w h i c h a l s o c o n t a i n s a g l o s s a r y d e f i n i n g 
t h e p h a r m a c o k i n e t i c terms and a b b r e v i a t i o n s used i n t h i s p a p e r . 
The r e a d e r i s r e f e r e d t o r e f e r e n c e 21 f o r a d i s c u s s i o n o f t h e 
d e r i v a t i o n o f t h e f o r m u l a e . P h a r m a c o k i n e t i c a n a l y s e s were based 
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on a t w o - c o m p a r t m e n t model f o r c i m e t i d i n e , as p r e v i o u s l y d e s c r i b e d . 
/S) 
C o m p u t a t i o n s were c a r r i e d o u t on a T e x a s I n s t r u m e n t s T I - 3 0 w and a 
/15) 
H e w l e t t - P a c k a r d H P - 9 7 w c a l c u l a t o r . 
S t a t i s t i c a l a n a l y s e s were p e r f o r m e d u s i n g programs f o r t h e 
(f) 
H P - 9 7 ^ c a l c u l a t o r . Means and s t a n d a r d d e v i a t i o n s a r e r e p o r t e d f o r 
each d a t a s e t a n a l y z e d . A t w o - t a i l e d , p a i r e d S t u d e n t ' s t - t e s t was 
used t o d e t e r m i n e s i g n i f i c a n c e between d a t a c o l l e c t e d p r e and p o s t -
r e s u s c i t a t i o n . O n l y t h e d a t a f r o m t h e p a t i e n t s w i t h c o m p l e t e p r e 
and p o s t - r e s u s c i t a t i o n c o l l e c t i o n s ( p a t i e n t s t h r e e , f o u r , f i v e , 
s e v e n , and e i g h t ) were used i n s t a t i s t i c a l a n a l y s e s . A t w o - t a i l e d 
S t u d e n t ' s t - t e s t f o r random samples was used t o d e t e r m i n e s i g n i f i c a n c e 
when o u r d a t a was compared t o v a l u e s i n t h e l i t e r a t u r e . C o r r e l a t i o n s 
were p e r f o r m e d u s i n g t h e l i n e a r c u r v e f i t t i n g p r o g r a m f o r t h e 
H P - 9 7 ® c a l c u l a t o r . 
R E S U L T S 
P a t i e n t s e l e c t i o n and r e s u s c i t a t i o n 
P a t i e n t age r a n g e d f r o m 1 9 t o 54 y e a r s . A l l p a t i e n t s s t u d i e d 
had m a j o r t h e r m a l i n j u r y . The mean p e r c e n t a g e s u r f a c e a r e a b u r n e d 
was 4 7 p e r c e n t , w i t h a r a n g e o f 27 t o 71 p e r c e n t . A l l p a t i e n t s 
e x p e r i e n c e d f l a m e b u r n s e x c e p t p a t i e n t f i v e , who had a s e v e r e c o n -
c u r r e n t e l e c t r i c a l i n j u r y . A l l p a t i e n t s were h e a l t h y p r i o r t o b u m 
e x c e p t p a t i e n t s e v e n , who was m a l n o u r i s h e d and a known a b u s e r o f 
a l c o h o l . T a b l e 1 p r o v i d e s s p e c i f i c i n f o r m a t i o n c o n c e r n i n g each 
p a t i e n t . 
Comparison o f r e s u s c i t a t i o n p a r a m e t e r s as p r e s e n t e d i n T a b l e 2 
t o t h e P a r k l a n d F o r m u l a shows t h a t o u r p o p u l a t i o n f e l l w i t h i n t h e 
1 g 
range o f p r e d i c t e d r e s u s c i t a t i o n v a l u e s w i t h t h e f o l l o w i n g e x c e p t i o n s . 
P a t i e n t s t w o , s i x and s e v e n r e q u i r e d more t h a n t h e p r e d i c t e d 4 . 4 
m i l l i l i t e r s p e r k i l o g r a m p e r body s u r f a c e area b u r n e d o f r e s u s c i t a t i o n 
f l u i d t o s e a l , and p a t i e n t s t w o , t h r e e and seven t o o k l o n g e r t h a n t h e 
p r e d i c t e d 24 hours a f t e r b u r n t o s e a l . T a b l e 2 a l s o p r e s e n t s i n f o r -
m a t i o n c o n c e r n i n g t h e t i m e a t w h i c h t h e s i x hour c o l l e c t i o n p e r i o d s 
were i n i t i a t e d i n r e l a t i o n t o t h e b u r n , and t h e t i m e f r o m c o m p l e t i o n 
o f r e s u s c i t a t i o n t o i n i t i a t i o n o f t h e s e c o n d c o l l e c t i o n p e r i o d . The 
t i m e f r o m burn t o i n i t i a t i o n o f t h e f i r s t c o l l e c t i o n p e r i o d r a n g e d 
f r o m f o u r t o 1 4 h o u r s , w i t h a mean o f 11 h o u r s . Time f r o m c o m p l e t i o n 
o f r e s u s c i t a t i o n t o i n i t i a t i o n o f t h e s e c o n d c o l l e c t i o n p e r i o d 
ranged f r o m n i n e t o 21 h o u r s , w i t h a mean o f 1 4 h o u r s . 
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D a t a C o l l e c t i o n and A n a l y s i s 
A p p e n d i x I I I p r e s e n t s t h e b l o o d samples c o l l e c t e d , t h e t i m e 
o f c o l l e c t i o n , and the serum c i m e t i d i n e c o n c e n t r a t i o n f o r each 
s a m p l e . T h i r t e e n c o l l e c t i o n p e r i o d s were c o m p l e t e d . The i n t e r -
r u n v a r i a n c e f o r c i m e t i d i n e a s s a y was f i v e p e r c e n t . T h e s e v a l u e s 
a r e a l s o p r e s e n t e d as t h e n a t u r a l l o g a r i t h m o f c i m e t i d i n e c o n c e n -
t r a t i o n v e r s u s t i m e . N o t more t h a n one s c h e d u l e d b l o o d sample was 
m i s s e d d u r i n g any s i x h o u r c o l l e c t i o n p e r i o d due t o o t h e r p r o c e d u r e s 
r e q u i r e d i n t h e t r e a t m e n t o f t h e p a t i e n t b e i n g s t u d i e d . U r i n e 
sample c o l l e c t i o n data a r e p r e s e n t e d i n T a b l e 3 . D i f f i c u l t y 
c o o r d i n a t i n g u r i n e sample c o l l e c t i o n s caused more o f t h e s e c o l l e c t i o n s 
t o be m i s s e d . A s i m i l a r p r o b l e m e x i s t e d f o r t h e 24 h o u r c o l l e c t i o n 
o f u r i n e f o r c r e a t i n i n e c l e a r a n c e , t h e v a l u e s f o r w h i c h a r e f o u n d 
i n T a b l e 4 . 
C i m e t i d i n e P h a r m a c o k i n e t i c s 
The a p p a r e n t f i r s t - o r d e r i n t e r c o m p a r t m e n t a l t r a n s f e r r a t e 
c o n s t a n t s ( K ^ c e n t r a l t o p e r i p h e r a l and IC^ p e r i p h e r a l t o c e n t r a l 
compartment ) and e l i m i n a t i o n r a t e c o n s t a n t f r o m t h e c e n t r a l com-
p a r t m e n t ( K 1 q ) a r e f o u n d i n T a b l e 5. The mean and s t a n d a r d d e v -
i a t i o n f o r K-j2 p r e - r e s u s c i t a t i o n i s 2 . 0 1 + 0 . 5 9 per h o u r , and p o s t -
r e s u s c i t a t i o n i s 2 . 1 9 + 0 . 7 2 p e r h o u r . K ^ i s 0 . 4 2 + 0 . 1 9 p e r hour 
p r e - r e s u s c i t a t i o n , and 0 . 4 5 + 0 . 2 2 per h o u r p o s t - r e s u s c i t a t i o n . K-|Q 
p r e - r e s u s c i t a t i o n i s 2 . 5 1 + 1 . 0 3 p e r h o u r , and p o s t - r e s u s c i t a t i o n 
i s 1 . 7 5 + 0 . 5 0 per h o u r . The b i o l o g i c h a l f - l i f e o f d i s t r i b u t i o n , t h e 
a l p h a h a l f - l i f e , and e l i m i n a t i o n , t h e b e t a h a l f - l i f e , a r e a l s o 
p r e s e n t e d i n T a b l e 5. The a l p h a h a l f - l i f e i s 0 . 1 6 + 0 . 0 5 h o u r s 
p r e - r e s u s c i t a t i o n , and 0 . 1 7 + 0 . 0 3 h o u r s p o s t - r e s u s c i t a t i o n . 
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The b e t a h a l f - l i f e i s 3 . 8 0 + 1 . 1 9 h o u r s p r e - r e s u s c i t a t i o n and 5 . 0 8 
+ 2 . 4 2 hours p o s t - r e s u s c i t a t i o n . S i g n i f i c a n t d i f f e r e n c e s a r e n o t 
p r e s e n t when p r e and p o s t - r e s u s c i t a t i o n v a l u e s f o r K 1 0 > K ] 2 , K 2 1 , 
t h e a l p h a h a l f - l i f e , and t h e b e t a h a l f - l i f e a r e compared { P > 0 . 1 ) . 
The mean b e t a h a l f - l i f e v a l u e s , w h i l e n o t s i g n i f i c a n t l y d i f f e r e n t , 
are p o t e n t i a l l y o f c l i n i c a l i m p o r t a n c e . 
The c a l c u l a t e d volumes o f t h e c e n t r a l compartment ( V c ) , t h e 
t o t a l body ( V , ) , t h e t o t a l b o d y a t s t e a d y s t a t e ( V c p ) and t h e 
u s s 
p e r i p h e r a l compartment ( V ) a r e r e p o r t e d i n T a b l e 6 . T a b l e 7 
P 
p r e s e n t s t h e s e v a l u e s as f u n c t i o n s o f a c t u a l and i d e a l body w e i g h t . 
The V c p r e - r e s u s c i t a t i o n i s 5 . 6 + 2 . 3 l i t e r s , 90 + 3 0 m l / k g i d e a l 
body w e i g h t , and 70 + 30 m l / k g a c t u a l b o d y w e i g h t . The V c p o s t -
r e s u s c i t a t i o n i s 7 . 6 + 1 . 8 l i t e r s , 1 2 0 + 30 m l / k g i d e a l body w e i g h t , 
and 90 + 30 m l / k g a c t u a l body w e i g h t . The V b p r e - r e s u s c i t a t i o n 
i s 6 1 . 6 + 8 . 9 l i t e r s , 960 + 1 4 0 m l / k g i d e a l body w e i g h t , and 820 + 
180 m l / k g a c t u a l body w e i g h t . T h e V b p o s t - r e s u s c i t a t i o n i s 1 0 4 . 2 
+ 7 7 . 4 l i t e r s , 1600 + 1 1 9 0 m l / k g i d e a l body w e i g h t , and 1 2 0 0 + 930 
m l / k g a c t u a l body w e i g h t . The V ^ p r e - r e s u s c i t a t i o n i s 3 1 . 7 + 
ss — 
3 . 7 l i t e r s , 500 + 100 m l / k g i d e a l body w e i g h t , and 430 + 130 m l / k g 
a c t u a l body w e i g h t . The V s s p o s t - r e s u s c i t a t i o n i s 5 8 . 7 + 3 7 . 9 l i t e r s , 
900 + 580 m l / k g i d e a l body w e i g h t , and 680 + 450 m l / k g a c t u a l body 
w e i g h t . The V p p r e - r e s u s c i t a t i o n i s 2 6 . 1 + 2 . 0 l i t e r s , 4 1 0 + 8 0 m l / k g 
i d e a l body w e i g h t , and 350 + 1 1 0 m l / k g a c t u a l body w e i g h t . The V p 
p o s t - r e s u s c i t a t i o n i s 51 , 1 + 3 7 . 0 1 i t e r s , 780 + 570 m l / k g i d e a l 
body w e i g h t , and 590 + 440 m l / k g a c t u a l body w e i g h t . C o m p a r i s o n 
o f pre and p o s t - r e s u s c i t a t i o n v a l u e s f o r V c , V b , V s s , and V p i n 
l i t e r s , m l / k g i d e a l body w e i g h t , and m l / k g a c t u a l body w e i g h t 
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d i d n o t d e m o n s t r a t e s i g n i f i c a n c e ( P > 0 . 1 ) . 
T a b l e 4 p r e s e n t s c r e a t i n i n e c l e a r a n c e ( C I ) , and t h e c l e a r a n c e 
o f c i m e t i d i n e from t h e t o t a l body ( C l b ) , r e n a l c l e a r a n c e o f c i m e t i d i i 
( C I r ) , and n o n - r e n a l c l e a r a n c e o f c i m e t i d i n e ( C l n _ r ) . The C l c r p r e -
r e s u s c i t a t i o n i s 7 5 . 5 + 3 2 . 0 m l / m i n . The CI p o s t - r e s u s c i t a t i o n i s 
— c r 
8 2 . 8 + 3 8 . 4 m l / m i n . P r e - r e s u s c i t a t i o n C l b i s 2 0 6 . 8 4 + 6 2 . 6 1 m l / m i n , 
C l r i s 8 1 . 1 3 + 3 2 . 9 2 m l / m i n , and C l n _ r i s 1 2 4 . 9 8 + 5 3 . 2 3 m l / m i n . 
P o s t - r e s u s c i t a t i o n C l b i s 2 2 3 . 8 4 + 8 8 . 4 9 m l / m i n , CI i s 2 0 9 . 7 2 
+ 4 1 . 2 4 m l / m i n , and C l n _ r i s 4 2 . 6 0 + 3 4 . 6 5 m l / m i n . S i g n i f i c a n t 
d i f f e r e n c e s were n o t n o t e d when t h e pre and p o s t - r e s u s c i t a t i o n 
v a l u e s f o r C l c r o r C l b were compared ( P > 0 . 1 ) . S i g n i f i c a n c e 
was a c h i e v e d when p r e and p o s t - r e s u s c i t a t i o n v a l u e s f o r CI 
( P < 0 . 0 1 ) , and C l n _ r ( P < 0 . 0 5 ) w e r e compared. Renal c l e a r a n c e 
o f c i m e t i d i n e i n c r e a s e d a f t e r c o m p l e t i o n o f r e s u s c i t a t i o n , and 
n o n - r e n a l c l e a r a n c e d e c r e a s e d a f t e r c o m p l e t i o n o f r e s u s c i t a t i o n . 
C o r r e l a t i o n s 
F i v e c o r r e l a t i o n s a p p r o a c h e d s i g n i f i c a n c e , w i t h a c o r r e l a t i o n 
2 
c o e f f i c i e n t ( r ) o f 0 . 7 o r g r e a t e r . The c o r r e l a t i o n between t h e 
2 
b e t a h a l f - l i f e p o s t - r e s u s c i t a t i o n a n d C l c r i s r = 0 . 7 9 ( F i g u r e 1 ) , 
t h e change i n a l p h a h a l f - l i f e p r e t o p o s t - r e s u s c i t a t i o n and b u r n 
2 
s i z e r = 0 . 9 7 ( F i g u r e 2 ) , t h e p o s t - r e s u s c i t a t i o n and t i m e 
2 
t o c o m p l e t e r e s u s c i t a t i o n r = 0 . 8 8 ( F i g u r e 3 ) , t h e change i n 
b e t a h a l f - l i f e pre t o p o s t - r e s u s c i t a t i o n and t h e volume o f f l u i d 
2 
r e q u i r e d f o r r e s u s c i t a t i o n r = 0 . 7 1 ( F i g u r e 4 ) , and C l ^ p o s t -
2 
r e s u s c i t a t i o n and burn s i z e r = 0 . 7 9 ( F i g u r e 5 ) . 
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I n t r a g a s t r i c pH 
H o u r l y i n t r a g a s t r i c pH v a l u e s f r o m t h e t i m e o f p r o b e p l a c e -
ment t h r o u g h t h e end o f t h e f i r s t s i x h o u r sample c o l l e c t i o n p e r i o d 
a r e p r e s e n t e d i n T a b l e 8 . Upon i n i t i a l p l a c e m e n t o f t h e p r o b e , 
t h r e e o f e i g h t pH measurements w e r e l e s s t h a n s i x . T h r e e o f 33 
h o u r l y measurements were l e s s t h a n s i x a n d r e q u i r e d a n t a c i d 
n e u t r a l i z a t i o n . 
A d v e r s e E f f e c t s 
C e n t r a l n e r v o u s s y s t e m s t a t u s , d u r a t i o n o f i l e u s , r e s u s c i t a t i o n 
p a r a m e t e r s , plasma e l e c t r o l y t e c o n c e n t r a t i o n s , and c o m p l e t e b l o o d 
count d e t e r m i n a t i o n s were e v a l u a t e d t o d e t e r m i n e i f t h e p r o p h y l a x i s 
p r o t o c o l a d v e r s e l y a f f e c t e d any o f t h e s e p a r a m e t e r s . No a d v e r s e 
e f f e c t s were n o t e d d u r i n g t h e c o u r s e o f t h e s t u d y w h i c h c o u l d be 
a t t r i b u t e d t o t h e p r o t o c o l . 
D I S C U S S I O N 
I m m e d i a t e l y a f t e r t h e r m a l i n j u r y t h e v a s c u l a r c o m p a r t m e n t 
i n t h e burned area becomes p e r m e a b l e t o any c i r c u l a t i n g d e x t r a n 
w i t h a m o l e c u l a r w e i g h t o f 1 2 5 , 0 0 0 o r l e s s . I f t h e b u r n i s 
more t h a n 25 t o 30 p e r c e n t o f t h e t o t a l body s u r f a c e a r e a t h i s 
i n c r e a s e d v a s c u l a r p e r m e a b i l i t y e x i s t s t h r o u g h o u t t h e v a s c u l a r 
t r e e , a l t h o u g h most d r a m a t i c i n t h e a r e a o f b u r n . Movement o f 
plasma p r o t e i n s i n c l u d i n g a l b u m i n and f i b r i n o g e n t h r o u g h c a p -
i l l a r y w a l l s , which a r e u s u a l l y impermeable t o plasma p r o t e i n s , 
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has been documented. W h i l e many endogenous f a c t o r s have 
been s u g g e s t e d as m e d i a t o r s o f t h i s e v e n t , none have been 
s p e c i f i c a l l y i d e n t i f i e d . H a y a s h i ' s group has s u g g e s t e d t h a t two 
phases o f i n c r e a s e d p e r m e a b i l i t y o c c u r and o n l y t h e f i r s t can 
23 
be i n h i b i t e d by t h e a n t i h i s t a m i n e t r i p r o l i d i n e . ' T h i s s u p p o r t s 
t h e work o f Y o s h i o k a and a s s o c i a t e s s u g g e s t i n g t h a t c i m e t i d i n e 
24 
may d e c r e a s e t h e f o r m a t i o n o f b u r n wound edema. H a y a s h i 
s u g g e s t e d t h a t t h e s e c o n d phase was m e d i a t e d by an endogenous 
s u b s t a n c e c o n c e n t r a t e d p r e d o m i n a t e l y i n t h e p s e u d o g l o b u l i n 
f r a c t i o n i s o l a t e d f r o m t h e t h e r m a l l e s i o n . 
Many a u t h o r s have p o i n t e d o u t t h a t t h e phase o f i n c r e a s e d 
c a p i l l a r y p e r m e a b i l i t y r e v e r s e s i t s e l f w h e t h e r o r n o t t h e burn 
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v i c t i m i s t r e a t e d , i f s u r v i v a l o f t h e a c u t e burn o c c u r s . ' ' 
T h i s phenomenon t a k e s p l a c e a b o u t 24 h o u r s a f t e r i n j u r y , w i t h a 
range o f 12 t o 36 h o u r s . A t t h i s t i m e r e s u s c i t a t i o n i s c o m p l e t e 
16 
and c a l c u l a t e d m a i n t a i n e n c e f l u i d s a r e a l l t h a t s h o u l d be r e q u i r e d 
t o m a i n t a i n adequate u r i n e o u t p u t and o r g a n s y s t e m f u n c t i o n . 
C i m e t i d i n e P h a r m a c o k i n e t i c s 
The p h a r m a c o k i n e t i c p a r a m e t e r s K ^ » K ^ , and t h e a l p h a h a l f -
l i f e a r e r e l a t e d i n t h a t t h e y a l l d e s c r i b e a r a t e c o n s t a n t f o r 
d r u g movement between t h e c e n t r a l and p e r i p h e r a l compartments i n 
t h e t w o - c o m p a r t m e n t m o d e l . Knowledge o f t h e s e p a r a m e t e r s and t h e i r 
r a t e s i s i m p o r t a n t i f as s u g g e s t e d , t h e r e c e p t o r s i t e f o r c i m e t -
i d i n e ' s a f f e c t s on g a s t r i c a c i d s e c r e t i o n a r e i n t h e p e r i p h e r a l 
22 
c o m p a r t m e n t . 
The e f f e c t o f changes i n c a p i l l a r y p e r m e a b i l i t y on K ^ , 
and t h e a l p h a h a l f - l i f e a r e a l s o o f i n t e r e s t , t h o u g h v a l u e s f o r 
25 
t h e s e p a r a m e t e r s do n o t c u r r e n t l y e x i s t i n t h e l i t e r a t u r e . 
P r e l i m i n a r y communication w i t h D r . S c h e n t a g ' s l a b o r a t o r y s u g g e s t s 
t h a t i n unburned s u b j e c t s w i t h normal r e n a l f u n c t i o n , K ^ 1 5 
a p p r o x i m a t e l y two per h o u r . F u t u r e r e p o r t s f r o m D r . S c h e n t a g w i l l 
26 
d e f i n e normal v a l u e s f o r t h e s e p a r a m e t e r s i n unburned s u b j e c t s . 
I t would be e x p e c t e d t h a t d u r i n g t h e phase o f i n c r e a s e d 
c a p i l l a r y p e r m e a b i l i t y , K ^ a i d t h e a l p h a h a l f - l i f e would be 
more r a p i d t h a n a f t e r c o m p l e t i o n o f r e s u s c i t a t i o n . T h i s was n o t 
f o u n d ( P > 0 . 1 ) and cannot be e x p l a i n e d a t t h e p r e s e n t t i m e . When 
p a t i e n t f i v e , w i t h the c o n c u r r e n t e l e c t r i c a l i n j u r y , was removed 
f r o m a n a l y s i s , t h e a l p h a h a l f - l i f e d i d become s i g n i f i c a n t l y s h o r t e r 
d u r i n g t h e p e r i o d o f i n c r e a s e d c a p i l l a r y p e r m e a b i l i t y , w i t h 
mean v a l u e s o f 0 . 1 4 hours p r e - r e s u s c i t a t i o n and 0 . 1 8 hours p o s t -
r e s u s c i t a t i o n ( P < 0 . 0 5 ) . H o w e v e r , t h e r e i s no r e a s o n f o r 
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removal o f p a t i e n t f i v e f r o m a n a l y s i s based on h i s i n j u r y o r 
t h e r a p y . G r i f f i t h ' s g r o u p has r e p o r t e d an a l p h a h a l f - l i f e o f 6 . 8 + 
0 . 6 m i n u t e s f o r c i m e t i d i n e i n normal s u b j e c t s , w h i c h i s n o t d i f f e r e n t 
t h a n o u r mean v a l u e s ( P > 0 . 1 ) . The mean v a l u e s f o r K ] 2 o f 2 . 0 1 
+ 0 . 5 0 p e r h o u r p r e - r e s u s c i t a t i o n a n d 2 . 1 9 + 0 . 7 2 p e r h o u r p o s t -
r e s u s c i t a t i o n a r e n o t d i f f e r e n t f r o m t h e v a l u e o f 2 . 0 p e r h o u r 
communicated by D r . S c h e n t a g f o r u n b u r n e d s u b j e c t s ( P > 0 . 1 ) . 
N e i t h e r o f t h e s e f i n d i n g s a r e e x p l a i n a b l e a t t h e p r e s e n t t i m e , 
and were n o t e x p e c t e d . F u r t h e r e x a m i n a t i o n o f t h e s e p a r a m e t e r s 
w i l l be c a r r i e d o u t i n t h e n e x t phase o f i n v e s t i g a t i o n . 
T h e Kgi w o u l d a l s o be e x p e c t e d t o change p r e t o p o s t - r e s u s c i t a t i 
The d i r e c t i o n o f change c o u l d n o t be p r e d i c t e d because o f changes 
i n c o l l o i d a l o n c o t i c p r e s s u r e i n t h e i n t r a v a s c u l a r and i n t e r s t i t i a l 
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spaces w h i c h accompany changes i n c a p i l l a r y p e r m e a b i l i t y . When 
p r e and p o s t - r e s u s c i t a t i o n mean v a l u e s were c o m p a r e d , a s i g n i f i c a n t 
change i n K ^ was n o t f o u n d ( P > 0 . 1 ) . 
The v a l u e o f K-j0 d e s c r i b e s t h e a p p a r e n t f i r s t - o r d e r r a t e o f 
e l i m i n a t i o n f r o m t h e c e n t r a l c o m p a r t m e n t . One w o u l d p r e d i c t t h a t 
K 1 q w o u l d a l s o d e c r e a s e p o s t - r e s u s c i t a t i o n , based on changes i n 
c a p i l l a r y p e r m e a b i l i t y , due t o l e s s d i s t r i b u t i o n o f t h e d r u g . 
A s i g n i f i c a n t d i f f e r e n c e was n o t f o u n d when pre and p o s t - r e s u s -
c i t a t i o n v a l u e s were compared ( P > 0 . 1 ) . 
W h i l e we cannot i n t e r p r e t t h e s e d a t a a t t h e p r e s e n t t i m e , t h e y 
r a i s e t h e f o l l o w i n g q u e s t i o n c o n c e r n i n g t h e p h a r m a c o k i n e t i c s o f 
c i m e t i d i n e i n p a t i e n t s a f t e r m a j o r t h e r m a l i n j u r y , and may be t h e 
key t o p r o p e r i n t e r p r e t a t i o n . A r e t h e c e n t r a l and p e r i p h e r a l 
c o m p a r t m e n t s and t h e b a r r i e r s between them t h e same i n t h e u n b u r n e d 
18 
and burned p a t i e n t ? 
The volume o f b l o o d , p l a s m a , and t h e i n t e r s t i t i a l compartment 
d e c r e a s e s i n t h e immediate p o s t - b u r n p e r i o d , b e f o r e c a p i l l a r y 
p e r m e a b i l i t y r e t u r n s t o n o r m a l . The plasma volume i s r a p i d l y 
r e d u c e d t o a p p r o x i m a t e l y 75 p e r c e n t o f p r e - b u r n v a l u e s , w h i l e 
b l o o d volume changes a r e l e s s p r e d i c t a b l e and o f a s m a l l e r 
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m a g n i t u d e . ' I n t e r s t i t i a l v o l u m e d e f i c i t s a r e l a r g e r t h a n 
plasma o r b l o o d d e f i c i t s , r a n g i n g f r o m 40 t o 50 p e r c e n t w i t h i n t h e 
f i r s t 18 hours p o s t - b u r n . T h i s may be due i n p a r t t o t h e a v i d u p -
t a k e o f w a t e r and sodium by i n j u r e d t i s s u e s , s u p p o s e d l y p r i m a r i l y 
c o l l a g e n . ^ P r o p e r r e s u s c i t a t i o n as d e s c r i b e d by P r u i t t r e s t o r e s 
plasma volume i n t h e second 24 h o u r s p o s t - b u r n , and r e s t o r a t i o n 
i s e s s e n t i a l l y complete by t h e 5 4 t h h o u r p o s t - b u r n . The 
r e s t o r a t i o n o f blood volume i s d e p e n d e n t on t h e a d m i n i s t r a t i o n 
18 
o f b l o o d p r o d u c t s . The r e s t o r a t i o n r a t e o f t h e i n t e r s t i t i a l 
space has n o t been d e f i n e d , h o w e v e r i t w o u l d be e x p e c t e d t h a t as 
t h e e v e n t s which caused t h e d e c r e a s e w e r e c o r r e c t e d , i t would 
s t a r t t o r e t u r n t o normal. 
S i g n i f i c a n t changes i n t h e c a l c u l a t e d volumes V c , v p > ' v s s > 
and V b were n o t found ( P > 0 . 1 ) T h i s i s u n e x p e c t e d based on what 
i s known a b o u t compartmental volume changes i n t h e p o s t - b u r n p e r i o d . 
When p a t i e n t f i v e , w i t h t h e c o n c u r r e n t e l e c t r i c a l i n j u r y , was removed 
f r o m a n a l y s i s , V c was s i g n i f i c a n t l y l a r g e r p o s t - r e s u s c i t a t i o n t h a n 
p r e - r e s u s c i t a t i o n , w i t h mean v a l u e s o f 8 . 4 3 and 4 . 6 5 l i t e r s , 
r e s p e c t i v e l y ( P < 0 . 0 5 ) . H o w e v e r , t h e r e i s no v a l i d r e a s o n 
t o e x c l u d e t h i s p a t i e n t . When t h e c o m p a r t m e n t a l volumes were 
c o r r e c t e d f o r p a t i e n t w e i g h t , b o t h i d e a l and a c t u a l , s i g n i f i c a n c e 
19 
f o r V c was n o t a c h i e v e d ( P > 0 . 1 ) . We c a n n o t e x p l a i n t h i s d e s c r e p a n c y 
based on b u r n p a t h o p h y s i o l o g y o r c i m e t i d i n e p h a r m a c o k i n e t i c s . 
S o m o g y i ' s group has r e p o r t e d v a l u e s f o r V and V i n p a t i e n t s 
bb 
25 
w i t h g a s t r i c o r duodenal u l c e r s . T h e y r e p o r t e d mean v a l u e s o f 
1 3 . 6 2 l i t e r s and 1 8 7 m l / k g f o r V . When t h e s e v a l u e s a r e compared 
t o o u r mean v a l u e s o f 5 . 6 l i t e r s p r e - r e s u s c i t a t i o n , a n d 7 . 6 l i t e r s 
p o s t - r e s u s c i t a t i o n f o r V , t h e p r e - r e s u s c i t a t i o n v a l u e i s s i g n i f i c a n t l y 
l e s s ( P c O . O l ) , and w h i l e t h e p o s t - r e s u s c i t a t i o n v a l u e i s l a r g e r , i t 
i s a l s o s i g n i f i c a n t l y l e s s ( P < 0 . 0 5 ) t h a n S o m o g y i ' s v a l u e s . When 
p o s t - r e s u s c i t a t i o n V c i s compared as a f u n c t i o n o f i d e a l body w e i g h t , 
i t i s n o t s i g n i f i c a n t l y d i f f e r e n t t h a n S o m o g y i ' s v a l u e ( P > 0 . 1 ) . 
The mean v a l u e f o r V r r p r e - r e s u s c i t a t i o n o f 3 1 . 7 l i t e r s i s s i g n i f i c a n t l y 
l e s s t h a n S o m o g y i ' s v a l u e o f 5 6 . 6 1 l i t e r s ( P < 0 . 0 1 ) , however t h e r e 
i s n o t a s i g n i f i c a n t d i f f e r e n c e when S o m o g y i ' s v a l u e i s compared t o 
t h e p o s t - r e s u s c i t a t i o n mean V g s o f 5 8 . 7 l i t e r s ( P > 0 . 1 ) . F u r t h e r 
c l a r i f i c a t i o n o f t h e s e v a l u e s i s r e q u i r e d , and an animal model i s 
b e i n g d e v e l o p e d which w i l l a l l o w i n d e p t h i n v e s t i g a t i o n o f t h e s e 
f i n d i n g s . 
The e f f e c t s o f m a j o r t h e r m a l i n j u r y on r e n a l f u n c t i o n as 
d e f i n e d by G F R and r e n a l b l o o d f l o w d i s t r i b u t i o n have been r e p o r t e d 
18 27 29 
by many a u t h o r s . ' I n t h e e a r l y p o s t - b u r n p e r i o d GFR i s 
d e c r e a s e d , and t h e r a t i o o f o u t e r c o r t i c a l t o i n n e r c o r t i c a l b l o o d 
f l o w i n t h e k i d n e y s i s s i g n i f i c a n t l y l e s s ( P < 0 . 0 5 ) t h a n i n 
u n b u r n e d c o n t r o l s . T h i s s u g g e s t s t h a t a r e d i s t r i b u t i o n o f b l o o d 
f l o w f r o m t h e o u t e r t o t h e i n n e r c o r t i c a l r e g i o n o f t h e k i d n e y s 
2 7 
o c c u r s . T h i s r e d i s t r i b u t i o n i s n o t p r e v e n t e d by f l u i d r e s u s c i t a t i o n , ' 
A f t e r s e a l i n g o c c u r s GFR r e t u r n s t o normal p r e - b u r n l e v e l s , 
2 7 PR 
and may i n c r e a s e above normal b y as much as 100 p e r c e n t . ' The 
i n c r e a s e i n GFR t o supranormal l e v e l s i s known t o have an e f f e c t 
on dosage r e q u i r e m e n t s o f t h e a m i n o g l y c o s i d e a n t i b i o t i c s , w h i c h 
27 30 31 
a r e e x c r e t e d p r i m a r i l y unchanged i n t h e u r i n e . ' ' C i m e t i d i n e 
i s a l s o p r i m a r i l y e x c r e t e d unchanged i n t h e u r i n e , and t h e 
i n f l u e n c e o f changes i n GFR and r e d i s t r i b u t i o n o f r e n a l b l o o d 
17 22 
f l o w on t h e r e n a l c l e a r a n c e o f c i m e t i d i n e i s o f i n t e r e s t . ' 
S i g n i f i c a n t d i f f e r e n c e s i n CI were n o t f o u n d ( P > 0 . 1 ) 
v I 
when p r e and p o s t - r e s u s c i t a t i o n v a l u e s were compared. Problems 
i n u r i n e c o l l e c t i o n f o r d e t e r m i n a t i o n o f CI i n v a l i d a t e d t h i s 
c r 
d a t a . A l l p r e - r e s u s c i t a t i o n c o l l e c t i o n s were n o t f i n i s h e d u n t i l 
a f t e r r e s u s c i t a t i o n was c o m p l e t e , so t h e c o l l e c t i o n s were n o t , 
i n f a c t , p r e - r e s u s c i t a t i o n c o l l e c t i o n s . A p p r o p r i a t e changes 
have been made t o c o r r e c t t h i s e r r o r i n d a t a c o l l e c t i o n i n t h e 
n e x t phase o f i n v e s t i g a t i o n . 
S o m o g y i ' s group has r e p o r t e d c l e a r a n c e v a l u e s f o r c i m e t i d i n e . 
Plasma c l e a r a n c e (CI ) i n t h e i r r e p o r t i s c o m p a r a b l e t o t o t a l body 
c l e a r a n c e ( C I b ) as c a l c u l a t e d i n o u r s t u d y . T h e i r mean C I p o f 
4 9 4 . 8 5 ml/min i s much l a r g e r t h a n o u r p r e and p o s t - r e s u s c i t a t i o n 
mean v a l u e s o f 2 0 6 . 8 4 m l / m i n ( P < 0 . 0 1 ) and 2 2 3 . 6 9 ml/min ( P < 0 . 0 1 ) 
r e s p e c t i v e l y . These d a t a s u g g e s t t h e C l f a i s l o w e r i n t h e burned 
p a t i e n t b o t h p r e and p o s t - r e s u s c i t a t i o n , even when C l c r i s n o t 
c o n s i d e r e d l o w . While Somogyi and a s s o c i a t e s f o u n d a s i g n i f i c a n t 
2 
c o r r e l a t i o n c o e f f i c i e n t { r = 0 . 7 9 ) between age and C l p , t h i s 
2 
was n o t f o u n d i n o u r s t u d y ( r = 0 . 1 5 ) . T h i s s u g g e s t s t h a t t h e 
b u r n and i t s i n f l u e n c e on C I , may be t h e m a j o r f a c t o r a f f e c t i n g 
21 
c i m e t i d i n e c l e a r a n c e , o v e r r i d i n g t h e e f f e c t s o f a g e . T h i s i s 
2 
s u p p o r t e d by t h e c o r r e l a t i o n c o e f f i c i e n t ( r = 0 . 7 9 ) f o u n d between 
b u r n s i z e and C I ^ p o s t - r e s u s c i t a t i o n . ( F i g u r e 5) 
Our p r e - r e s u s c i t a t i o n mean CI i s 8 1 . 1 3 m l / m i n , w h i c h i s 
s i g n i f i c a n t l y l e s s than t h e mean C l r o f 2 9 3 . 0 6 ml/min r e p o r t e d 
by Somogyi and a s s o c i a t e s ( P < 0 . 0 5 ) . The p o s t - r e s u s c i t a t i o n 
mean C I r o f 2 0 9 . 7 2 ml/min i s n o t s i g n i f i c a n t l y d i f f e r e n t t h a n 
Somogyi and a s s o c i a t e s ' v a l u e ( P > 0 . 1 ) . I t may be t h e o r i z e d 
t h a t t h e burn a f f e c t s t h e s e c r e t i o n as w e l l as f i l t r a t i o n o f 
c i m e t i d i n e , w i t h s e c r e t i o n b e i n g s u p p r e s s e d d u r i n g t h e p r e -
r e s u s c i t a t i o n p e r i o d . O f i n t e r e s t w i l l be t h e r e s u l t s o f a f u t u r e 
s t u d y e v a l u a t i n g t h e c l e a r a n c e o f c i m e t i d i n e i n burn p a t i e n t s 
d u r i n g t h e p e r i o d o f supra normal G F R ' s , t o examine t h i s f a c t o r ' s 
e f f e c t s on t h e r e n a l c l e a r a n c e o f c i m e t i d i n e . 
Mean n o n - r e n a l c l e a r a n c e o f c i m e t i d i n e i n Somogyi and 
a s s o c i a t e s ' r e p o r t was 1 8 7 . 3 4 m l / m i n , 38 p e r c e n t o f C l p . I n o u r 
p a t i e n t s p r e - r e s u s c i t a t i o n , t h e mean v a l u e was 1 2 4 . 9 8 m l / m i n , 60 
p e r c e n t o f C l ^ . The measured v a l u e p r e - r e s u s c i t a t i o n i s s i g n i f i c a n t l y 
l e s s t h a n S o m o g y i ' s ( P = 0 . 0 5 ) , and t h e p e r c e n t a g e o f C l ^ i s s i g n -
i f i c a n t l y g r e a t e r ( P < 0 . 0 5 ) . The mean n o n - r e n a l c l e a r a n c e p o s t -
r e s u s c i t a t i o n was 4 2 . 6 m l / m i n , s i g n i f i c a n t l y l e s s t h a n S o m o g y i ' s 
v a l u e ( P < 0 . 0 0 1 ) , and was 19 p e r c e n t o f C l f a , a s i g n i f i c a n t l y s m a l l e r 
p e r c e n t a g e t h a n S o m o g y i ' s v a l u e o f 38 p e r c e n t ( P < 0 . 0 1 ) . The 
r e a s o n s f o r t h e s e changes a r e u n c l e a r , and a r e n o t e x p l a i n a b l e 
based on changes i n h e p a t i c b l o o d f l o w i n t h e p o s t - b u r n p e r i o d . 
Measurements o f h e p a t i c b l o o d f l o w f r o m s i x t o 26 days p o s t - b u r n 
a r e i n c r e a s e d as an a b s o l u t e r a t e , b u t a r e a s m a l l e r p e r c e n t a g e 
22 
32 
o f t o t a l c a r d i a c o u t p u t . Measurement o f c i m e t i d i n e m e t a b o l i t e 
c o n c e n t r a t i o n s , w i t h t h e s u l p h o x i d e , 5 - h y d r o x y m e t h y l and g u a n y l u r e a 
f o r m s b e i n g i d e n t i f i e d , i s an i m p o r t a n t s t e p in a n s w e r i n g the 
q u e s t i o n c o n c e r n i n g t h e changes i n n o n - r e n a l c l e a r a n c e o f c i m e t i d i n e , 
22 
a n d w i l l be p e r f o r m e d i n t h e n e x t p h a s e o f i n v e s t i g a t i o n . T h i s 
i n f o r m a t i o n w i l l be v a l u a b l e i n e x p l a i n i n g t h e changes we have 
n o t e d i n t h e n o n - r e n a l c l e a r a n c e o f c i m e t i d i n e i n burn p a t i e n t s . 
A n o t h e r p o s s i b l e e x p l a n a t i o n f o r t h e changes i n n o n - r e n a l 
c l e a r a n c e r e l a t e s t o t h e use o f t h e t w o - c o m p a r t m e n t model in 
d e s c r i b i n g c i m e t i d i n e p h a r m a c o k i n e t i c s . Somogyi and a s s o c i a t e s 
r e p o r t e d t h a t t h e i r d a t a b e s t - f i t a t h r e e compartment model i n 
e i g h t o f 1 2 c a s e s . L o s s o f d r u g i n t o a t h i r d compartment d u r i n g t h e 
p r e - r e s u s c i t a t i o n p e r i o d may be r e f l e c t e d as a h i g h e r p e r c e n t a g e 
o f n o n - r e n a l c l e a r a n c e , e s p e c i a l l y i f t h e t h i r d compartment i s 
n o t r e a d i l y a c c e s s i b l e . F u r t h e r w o r k w i l l be done t o examine t h i s 
p o s s i b i l i t y . 
The b e t a h a l f - l i f e o f c i m e t i d i n e , d e s c r i b i n g t h e r a t e o f 
d i s a p p e a r a n c e o f t h e d r u g f r o m t h e serum a f t e r d i s t r i b u t i o n t a k e s 
p l a c e , has been r e p o r t e d by many a u t h o r s . Somogyi and a s s o c i a t e s 
25 
r e p o r t e d a b e t a h a l f - l i f e o f 1 1 9 . 5 m i n u t e s . T h i s i s n o t s i g n i f i c a n t l y 
d i f f e r e n t f r o m o u r mean p r e - r e s u s c i t a t i o n b e t a h a l f l i f e o f 3 . 8 + 
1 . 1 9 h o u r s ( P > 0 . 1 ) , o r o u r mean p o s t - r e s u s c i t a t i o n b e t a h a l f -
l i f e o f 5 . 0 8 + 2 . 4 2 hours ( P > 0 . 1 ) . O t h e r values r e p o r t e d f o r t h e 
b e t a h a l f - l i f e a r e 1 0 7 + 4 m i n u t e s , 1 . 5 2 + 0 . 1 8 h o u r s , 1 . 7 9 h o u r s , 
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and 1 2 3 + 1 2 m i n u t e s . ' The change i n beta h a l f - l i f e f r o m 
p r e t o p o s t - r e s u s c i t a t i o n would be e x p e c t e d to have c l i n i c a l s i g n -
i f i c a n c e , s u g g e s t i n g t h a t d u r i n g t h e e a r l y p o s t - b u r n p e r i o d c i m e t i d i n e 
23 
may n o t need t o be a d m i n i s t e r e d as f r e q u e n t l y . C a l c u l a t i o n o f 
t h e b e t a h a l f - l i f e i n p a t i e n t s a t a l a t e r t i m e a f t e r t h e i r burns 
w i l l be i m p o r t a n t i n e v a l u a t i n g t r e n d s i n h a l f - l i f e . T h i s i s 
i m p o r t a n t i n d e t e r m i n i n g t h e dosage i n t e r v a l r e q u i r e m e n t s f o r 
c i m e t i d i n e a f t e r t h e r e s u s c i t a t i o n p e r i o d . 
The c o r r e l a t i o n s t h a t a r e s t a t i s t i c a l l y s i g n i f i c a n t a r e graphed 
i n F i g u r e s 1 , 2 , 3 , 4 , and 5 . T h e y s u g g e s t t h a t t h e burn s i z e may 
i n f l u e n c e t h e a l p h a and b e t a h a l f - l i v e s , and t h e t i m e from b u r n 
t o c o m p l e t i o n o f r e s u s c i t a t i o n may i n f l u e n c e K g l p o s t - r e s u s c i t a t i o n . 
The amount o f f l u i d r e q u i r e d t o c o m p l e t e r e s u s c i t a t i o n c o r r e l a t e s 
w e l l w i t h t h e change i n a l p h a h a l f - l i f e f r o m p r e t o p o s t - r e s u s c i t a t i o n . 
The c o r r e l a t i o n between CI and t h e b e t a h a l f - l i f e p o s t - r e s u s c i t a t i o n 
c r 
i s s i g n i f i c a n t . T h i s w o u l d n o t be e x p e c t e d based on t h e f a c t 
t h a t c i m e t i d i n e a p p e a r s t o be p r i m a r i l y s e c r e t e d r a t h e r t h a n f i l t e r e d 
by t h e k i d n e y . 
Data V a l i d a t i o n 
S i n c e t h e measured c i m e t i d i n e c o n c e n t r a t i o n v e r s u s t i m e 
CR) 
c u r v e s were n o t f i t t e d by a c o m p u t e r model such as AUTOAN , 
v a l i d a t i o n o f t h e c a l c u l a t e d p a r a m e t e r s i s i m p o r t a n t as a method 
o f i n s u r i n g t h e i r a c c u r a c y . T h i s has been done by two m e t h o d s . 
The n a t u r a l l o g a r i t h m o f c i m e t i d i n e c o n c e n t r a t i o n v e r s u s 
t i m e p l o t was used t o d e t e r m i n e a l p h a and b e t a , and by e x t r a p o l a t i o n 
t o t h e V a x i s and c o r r e c t i o n f o r i n f u s i o n t i m e , A and B , was 
v i s u a l l y i n s p e c t e d b e f o r e b e g i n n i n g t h e c a l c u l a t i o n s . The b e t a 
l i n e , w i t h t h e s l o p e o f b e t a , was d e t e r m i n e d u s i n g t h e l a s t t h r e e 
sample c o l l e c t i o n t i m e s , and b e s t - f i t t i n g a l i n e t h r o u g h t h e s e 
24 
p o i n t s . The a l p h a l i n e , w i t h t h e s l o p e o f a l p h a , was d e t e r m i n e d 
u s i n g t h e sample c o l l e c t i o n s o b t a i n e d d u r i n g t h e f i r s t 35 m i n u t e s 
o f t h e c o l l e c t i o n p e r i o d w h e n e v e r p o s s i b l e , and a f t e r u s i n g t h e 
method o f r e s i d u a l s , a g a i n t h e b e s t - f i t l i n e t h r o u g h t h e s e p o i n t s 
was c a l c u l a t e d . T h e r e was one o c c a s i o n i n d e t e r m i n a t i o n o f t h e 
b e t a , and two o c c a s i o n s i n d e t e r m i n a t i o n o f t h e a l p h a l i n e , where 
v a r i a t i o n s i n t h e number o f p o i n t s u s e d , o r t i m e s o f sample 
c o l l e c t i o n s u s e d , had t o be m o d i f i e d t o best a d a p t t o t h e d a t a 
c o l l e c t e d . These v a l u e s , t h o s e f o r A and B , and t h e Y i n t e r -
c e p t o f t h e a l p h a and b e t a l i n e s , R and S , a r e t h e v a l u e s f r o m 
w h i c h a l l o t h e r k i n e t i c p a r a m e t e r s a r e c a l c u l a t e d . V a l i d a t i o n 
o f t h e a l p h a and beta s l o p e s , and t h e v a l u e s o f A and B was 
t h e r e f o r e i m p o r t a n t . 
T h e e q u a t i o n w h i c h d e s c r i b e s t h e two-compartment model i s : 
r = ( A ) e - U l p h a ) ( t ) + ( B ) e - ( b e t a ) ( t ) ( 1 ) 
P 
When c o r r e c t e d f o r i n f u s i o n t i m e , t h e Y i n t e r c e p t o f t h e l i n e s 
w i t h s l o p e a l p h a and b e t a , R and S , r e s p e c t i v e l y , a r e s u b s t i t u t e d 
f o r A and B , and t ' , t h e t i m e f r o m t e r m i n a t i o n o f t h e i n f u s i o n , 
i s s u b s t i t u t e d f o r t . U s i n g c a l c u l a t e d v a l u e s A , B , a l p h a , and 
b e t a , and t h e v a r i a b l e t ' , p r e d i c t e d serum c i m e t i d i n e c o n c e n t r a t i o n s 
a t t i m e t ' a r e g e n e r a t e d . C o m p a r i s o n o f t h e p r e d i c t e d and t h e 
m e a s u r e d c i m e t i d i n e c o n c e n t r a t i o n s , found i n A p p e n d i x I I I , g i v e s 
an i n d i c a t i o n o f the a c c u r a c y o f t h e parameters A , B , a l p h a , and 
b e t a . V i s u a l i n s p e c t i o n o f t h e c u r v e s s u p p o r t s the s t a t e m e n t t h a t 
t h e t w o c u r v e s do c o r r e l a t e w e l l . The p r e d i c t e d v a l u e s a r e 
i n i t i a l l y h i g h e r t h a n t h e measured c o n c e n t r a t i o n s , and r a p i d l y 
a p p r o a c h t h e measured c o n c e n t r a t i o n s a f t e r one t o one and o n e - h a l f 
25 
h o u r s . 
The o t h e r method o f d a t a v a l i d a t i o n employed uses t h e 
p r i n c i p l e s o f d i s t r i b u t i o n and v o l u m e o f t h e c e n t r a l compartment 
as d e f i n e d by t h e t w o - c o m p a r t m e n t m o d e l . A t t i m e z e r o a f t e r an 
i n s t a n t a n e o u s i n f u s i o n o f d r u g , a l l o f t h e drug s h o u l d be f o u n d 
i n t h e c e n t r a l c o m p a r t m e n t , t h e r e f o r e : 
X 0 - ( A ) ( V C ) ( 2 ) 
As seen i n T a b l e 9 , c o m p a r i s o n s o f t h e amount o f c i m e t i d i n e 
a d m i n i s t e r e d and t h e amount a c c o u n t e d f o r as d e s c r i b e d by e q u a t i o n 
two d e m o n s t r a t e s a s e v e n p e r c e n t d i f f e r e n c e . O t h e r f a c t o r s t h a t 
c o u l d i n f l u e n c e t h e s e d a t a i n c l u d e t h e a c t u a l dose a d m i n i s t e r e d , 
w h i c h may be a l t e r e d a c c o r d i n g t o t h e a c t u a l volume o f drug p l a c e d 
i n t h e i n t r a v e n o u s s o l u t i o n , m a i n t a i n e n c e o f a c o n s t a n t i n f u s i o n 
r a t e o v e r t h e 15 m i n u t e i n f u s i o n p e r i o d , and r e s i d u a l d r u g l e f t 
i n t h e t u b i n g . 
I n t r a g a s t r i c pH 
The g a s t r i c pH p r o b e , when p r o p e r l y p o s i t i o n e d and f u n c t i o n i n g 
i n t h e dependent p o r t i o n o f t h e s t o m a c h , i s a v a l u a b l e and u s e f u l 
r e s e a r c h t o o l . D i f f i c u l t i e s i n t h e e v a l u a t i o n o f i n t r a g a s t r i c 
pH and f u r t h e r d i s c u s s i o n o f t h e pH p r o b e and i t s u t i l i t y a r e 
r e v i e w e d i n r e f e r e n c e 1 5 . C o n t i n u o u s r e c o r d i n g o f t h e i n t r a g a s t r i c 
pH v i a t h e pH p r o b e overcomes i n h e r e n t problems i n u s i n g pH p a p e r . 
These i n c l u d e i n t e r p r e t a t i o n o f pH p a p e r c o l o r c h a n g e s , c o m p a r i s o n 
t o a s t a n d a r d c o l o r c h a r t , and e r r o n e o u s measurements as a r e s u l t 
o f i m p r o p e r a s p i r a t e c o l l e c t i o n t e c h n i q u e s w i t h t h e sump t u b e . 
We r e p e a t e d l y observed t h a t measurement o f sump a s p i r a t e pH w i t h 
pH paper had l i t t l e r e l a t i o n s h i p t o t h e a c t u a l i n t r a g a s t r i c p H , 
b u t appears t o c o r r e l a t e b e s t w i t h t h e pH o f t h e l a s t s u b s t a n c e 
i n t r o d u c e d i n t o t h e sump t u b e . T h e r e f o r e , t h e measurement o f 
i n t r a g a s t r i c pH v i a sump a s p i r a t e i s more complex t h a n i s commonly 
r e c o g n i z e d . M e t i c u l o u s c a r e and o b s e r v a n c e t o d e t a i l i s n e c e s s a r y 
t o i n s u r e pH measurement a c c u r a c y . W i t h p r o p e r m a i n t a i n e n c e and 
p e r i o d i c v e r i f i c a t i o n o f p r o p e r f u n c t i o n , t h e pH probe appears 
t o be a more e f f e c t i v e and a c c u r a t e r e s e a r c h t o o l t h a n sump a s p i r a t e 
pH measurements as d e t e r m i n e d w i t h pH p a p e r . 
T h i s s t u d y has d e m o n s t r a t e d w h a t a p p e a r t o be c o n s i s t e n t 
e f f e c t s o f c i m e t i d i n e on i n t r a g a s t r i c pH d u r i n g t h e f i r s t s i x h o u rs 
a f t e r a d m i s s i o n t o t h e Burn C e n t e r . O f e i g h t p a t i e n t s i n whom t h e 
pH probe was placed and f u n c t i o n i n g p r o p e r l y , t h r e e had i n i t i a l 
pH measurements o f l e s s t h a n s i x . P a t i e n t f i v e had r e c e i v e d two 
doses o f c i m e t i d i n e p r i o r t o p r o b e p l a c e m e n t , however none o f t h e 
o t h e r p a t i e n t s had r e c e i v e d any t h e r a p y w h i c h would i n c r e a s e g a s t r i c 
p H . S p e c i f i c f a c t o r s c o n t r i b u t i n g t o t h e h i g h i n i t i a l pH v a l u e s 
a r e n o t known. P o t e n t i a l f a c t o r s i n c l u d e t h e presence o f f o o d 
i n t h e stomach p r i o r t o b u r n , and t h e e f f e c t s o f thermal i n j u r y 
on g a s t r i c a c i d o u t p u t . A l a c k o f i n c r e a s e d a c i d s e c r e t i o n and 
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absence o f h y p e r a c i d i t y has been n o t e d f o l l o w i n g thermal i n j u r y . 
A l l serum a s s a y s f o r c i m e t i d i n e b e f o r e t h e f i r s t sample c o l l e c t i o n 
were z e r o , e x c e p t i n p a t i e n t f i v e . 
E v a l u a t i o n o f pH v a l u e s d u r i n g t h e f i r s t s i x hour c o l l e c t i o n 
p e r i o d f o l l o w i n g a d m i n i s t r a t i o n o f c i m e t i d i n e d e m o n s t r a t e d i t s 
a p p a r e n t e f f i c a c y i n m a i n t a i n i n g i n t r a g a s t r i c pH above s i x . T h i s 
e f f e c t a p p e a r s t o be due t o t h e d r u g , however a c o n t r o l group 
was n o t i n c l u d e d i n t h i s s t u d y . T h r e e o f 33 h o u r l y pH measurements 
were l o w e r t h a n s i x , and r e q u i r e d a n t a c i d t h e r a p y . Two o f t h e 
t h r e e pH measurements l e s s t h a n s i x were r e c o r d e d i n p a t i e n t 
f i v e , who had c o n c u r r e n t s e v e r e e l e c t r i c a l b u r n s . A u t o p s y f i n d i n g s 
i n p a t i e n t f i v e i n c l u d e d m u l t i p l e f o c a l a r e a s o f n e c r o s i s and 
p e r f o r a t i o n o f the small b o w e l . V a s c u l a r o c c l u s i o n s e c o n d a r y t o 
e l e c t r i c a l i n j u r y occurs i m m e d i a t e l y a f t e r t h e i n j u r y and may have 
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been r e s p o n s i b l e f o r t h e a u t o p s y f i n d i n g s . ' T h i s v a s c u l a r 
damage i n t h e abdomen may have a f f e c t e d c i m e t i d i n e ' s a b i l i t y t o 
r e a c h i t s s i t e o f a c t i o n i n t h e stomach r e s u l t i n g i n a decreased 
e f f e c t on i n t r a g a s t r i c pH. 
McElwee and a s s o c i a t e s have d e m o n s t r a t e d the e f f i c a c y o f 
c i m e t i d i n e i n doses o f 400 m i l l i g r a m s e v e r y f o u r hours i n d e c r e a s i n g 
t h e i n c i d e n c e o f u l c e r a t i o n and c o m p l i c a t i o n s f o l l o w i n g thermal 
i n j u r y . T h e y d i d n o t r e p o r t pH v a l u e s i n t h e i r p a t i e n t p o p u l a t i o n , 
o r t h e amount o f a d d i t i o n a l a n t a c i d g i v e n t o t h e c i m e t i d i n e - t r e a t e d 
p a t i e n t s t o m a i n t a i n i n t r a g a s t r i c pH g r e a t e r than f i v e . S e v e r a l 
a u t h o r s have suggested t h a t c i m e t i d i n e may have e f f e c t s o t h e r t h a n 
t h o s e on i n c r e a s i n g i n t r a g a s t r i c p H , t h a t a r e u s e f u l i n p r e v e n t i n g 
, . . . 1 6 , 3 5 - 3 8 s t r e s s u l c e r a t i o n and c o m p l i c a t i o n s . 
O u r r e p o r t adds seven p a t i e n t s t o t h e 13 r e p o r t e d by McElwee 
and a s s o c i a t e s who did n o t have c o m p l i c a t i o n s o f C u r l i n g ' s u l c e r 
when t r e a t e d w i t h c i m e t i d i n e and s u p p l e m e n t a l a n t a c i d s . P a t i e n t 
f i v e i n o u r s t u d y c a n n o t be s t r i c t l y d e f i n e d as a c i m e t i d i n e 
f a i l u r e s i n c e h i s p e r f o r a t i o n s were n o t s e c o n d a r y t o C u r l i n g ' s 
u l c e r . 
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W h i l e McElwee and a s s o c i a t e s ' r e p o r t used e n d o s c o p i c e v a l u a t i o n , 
t h i s method i s n o t r o u t i n e l y j u s t i f i a b l e i n burn p a t i e n t s due t o i t s 
i n v a s i v e n a t u r e . We used measurement o f t h e i n t r a g a s t r i c p H , 
a s a f e a n d u n i v e r s a l l y a p p l i c a b l e m o n i t o r i n g p a r a m e t e r . T h i s 
a l l o w s c l i n i c a l a p p l i c a t i o n o f t h e d a t a t o t h e c a r e o f t h e p a t i e n t 
f o l l o w i n g m a j o r thermal i n j u r y . 
C O N C L U S I O N 
T h i s p r e l i m i n a r y i n v e s t i g a t i o n s e r v e d w e l l t h e p u r p o s e 
o f a p i l o t s t u d y . D i f f i c u l t i e s i n d a t a c o l l e c t i o n t e c h n i q u e s 
were i d e n t i f i e d , and methods o f c o r r e c t i n g t h e s e d e f i c i t s w e r e 
d e t e r m i n e d . The v a l i d i t y o f pH p r o b e measurement o f i n t r a g a s t r i c 
pH was d e m o n s t r a t e d . W h i l e t h e r e w e r e o c c a s i o n s when b l o o d o r 
u r i n e samples were n o t c o l l e c t e d due t o c o n c u r r e n t t h e r a p y , 
i t was shown t h a t a s t u d y o f t h i s s c o p e and c o m p l e x i t y can be 
e f f e c t i v e l y and s a f e l y c a r r i e d o u t on p a t i e n t s d u r i n g t h e i n i t i a l 
t r e a t m e n t f o r m a j o r t h e r m a l i n j u r y . 
The p h a r m a c o k i n e t i c a n a l y s i s o f c i m e t i d i n e i n t h e p r e and 
p o s t - r e s u s c i t a t i o n p e r i o d s d e m o n s t r a t e d i n comparison t o unburned 
p a t i e n t s , a p o t e n t i a l p r o l o n g a t i o n o f t h e b e t a h a l f - l i f e . Renal 
c l e a r a n c e o f c i m e t i d i n e i n c r e a s e d s i g n i f i c a n t l y when' pre and 
p o s t - r e s u s c i t a t i o n v a l u e s w e r e c o m p a r e d , and n o n - r e n a l c l e a r a n c e 
o f c i m e t i d i n e s i g n i f i c a n t l y d e c r e a s e d o v e r t h e same t i m e p e r i o d . 
F u r t h e r e v a l u a t i o n o f t h e s e r e s u l t s and t h e o t h e r k i n e t i c p a r a m e t e r s 
r e p o r t e d , and c o r r e l a t i o n o f t h e s e v a l u e s w i t h a g e , burn s i z e , 
r e n a l f u n c t i o n , and p a r a m e t e r s o f r e s u s c i t a t i o n i s r e q u i r e d , 
and w i l l be u n d e r t a k e n i n t h e n e x t p h a s e o f i n v e s t i g a t i o n . 
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T a b l e 1 . S t u d y p o p u l a t i o n c h a r a c t e r i s t i c s . A l l burns a r e f l a m e 
burns e x c e p t as n o t e d . Burn s i z e i s p r e s e n t e d as p e r c e n t body 
s u r f a c e a r e a b u r n e d . A l l p a t i e n t s were h e a l t h y b e f o r e burn e x c e p t 
as n o t e d . P a t i e n t s w e r e d i s c h a r g e d t o o u t - p a t i e n t f o l l o w - u p . 
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E x p i r e d o f c a r d i o - v a s -
c u l a r c o l l a p s e 24 hours 
p o s t b u r n . 
D i s c h a r g e d 20 days p o s t -
b u r n . 
E x p i r e d 36 days p o s t -
b u r n . 
D i s c h a r g e d 40 days p o s t -
b u r n . 
S e v e r e c o n c u r r e n t e l e c -
t r i c a l b u r n . E x p i r e d 
e i g h t days p o s t - b u r n . 
A u t o p s y f i n d i n g s o f 
m u l t i p l e n e c r o s i s and 
p e r f o r a t i o n o f t h e small 
bowel and c o l o n . 
D i s c h a r g e d 30 days p o s t -
b u r n . 
Abnormal m e n t a t i o n on 
a d m i s s i o n . H i s t o r y o f 
p o o r n u t r i t i o n a l s t a t e , 
a l c o h o l a b u s e , w i t h a b -
normal l i v e r f u n c t i o n 
t e s t s on a d m i s s i o n . 
P r o g r e s s i v e r e n a l f a i l u r e 
and p r o b a b l e s e p s i s . 
E x p i r e d 1 7 days p o s t -
b u r n . 
C o n c u r r e n t f r a c t u r e o f 
l e f t t i b i a . D i s c h a r g e d 
75 days p o s t - b u r n . 
T a b l e 2 . P a t i e n t w e i g h t s , r e s u s c i t a t i o n p a r a m e t e r s , and t i m e o f i n i t i a t i o n o f sample c o l l e c t i o n p e r i o d 
i n r e l a t i o n t o r e s u s c i t a t i o n p a r a m e t e r s . I d e a l body w e i g h t ( I B W ) was c a l c u l a t e d u s i n g f o r m u l a f o u n d 
i n A p p e n d i x I I . A c t u a l body w e i g h t (ABW) was o b t a i n e d on d a y o f sample c o l l e c t i o n . A l l w e i g h t s a r e 
r e c o r d e d i n k i l o g r a m s . A l l t i m e s r e c o r d e d a r e i n h o u r s . F l u i d t o c o m p l e t e r e s u s c i t a t i o n i s r e c o r d e d 
i n m l / k g / p e r c e n t b u r n . M = m e a n , SD = s t a n d a r d d e v i a t i o n , R = t i m e o f c o m p l e t i o n o f r e s u s c i t a t i o n , 
C = t i m e o f i n i t i a t i o n o f c o l l e c t i o n p e r i o d . P r e and p o s t r e f e r t o p r e - r e s u s c i t a t i o n and p o s t - r e s u s -
c i t a t i o n . 
P a t i e n t ABW Time f r o m b u r n R t o 
number IBW p r e C p o s t C f l u i d t o R p r e C R p o s t C p o s t 
1 8 0 . 8 9 5 . 5 — 1 2 — — 
2 7 6 . 4 8 1 . 8 8 . 0 4 36 — 
3 5 6 . 0 7 7 . 3 8 3 . 2 4 . 7 24 45 66 21 
4 6 3 . 2 7 2 . 7 8 0 . 5 4 . 4 8 . 5 21 38 1 7 
5 7 8 . 6 9 0 . 5 9 3 . 2 4 . 7 1 4 32 43 1 1 
6 6 2 . 1 5 6 . 8 5 . 7 1 4 21 — 
7 5 3 . 8 4 9 . 5 6 5 . 0 8 . 6 5 53 65 1 2 
8 7 4 . 2 1 0 4 . 6 1 0 9 . 6 4 . 5 7 22 31 9 
M 5 . 8 1 1 3 2 . 3 4 8 , 6 1 4 
SD 1 , 1 6 1 2 . 6 1 4 . 3 4 . 4 
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T a b l e 3. U r i n e c o l l e c t i o n p e r i o d s , v o l u m e s , and c i m e t i d i n e c o n c -
e n t r a t i o n s . C o l l e c t i o n p e r i o d i s t i m e i n t e r v a l f r o m i n i t i a t i o n o f 
s a m p l e c o l l e c t i o n p e r i o d . P r e and p o s t r e f e r s t o p r e - r e s u s c i t a t i o n 
and p o s t - r e s u s c i t a t i o n . V = volume o f u r i n e i n m l , C = c i m e t i d i n e 
c o n c e n t r a t i o n i n micrograms p e r m l . C o l l e c t i o n p e r i o d s a r e i n h o u r s 
P a t i e n t C o l l e c t i o n P e r i o d 
number 0 - 1 1 - 2 2 - 3 3 - 4 4 - 5 5 - 6 0 - 6 
1 p r e - V 60 40 50 1 0 0 7 0 35 355 
1 p r e - C 1 3 8 3 . 7 2 1 2 , 2 3 2 3 . 2 1 1 1 . 1 1 6 1 . 6 2 3 2 . 3 3 4 3 . 4 
1 p o s t - V 
1 p o s t - C 
2 p r e - V 40 120 38 30 50 45 323 
2 p r e - C 6 4 6 . 4 1 0 3 0 . 2 4 1 4 . 1 2 3 2 . 3 1 7 1 . 1 1 3 1 . 3 5 6 5 . 6 
2 p o s t - V 
2 p o s t - C 
3 p r e - V 80 55 16 16 08 16 191 
3 p r e - C 7 1 7 . 1 2 6 2 . 2 6 1 6 . 1 4 9 4 . 9 4 5 4 . 5 
3 p o s t - V 130 225 95 80 7 0 50 650 
3 p o s t - C 6 8 6 . 8 1 9 1 . 9 2 2 2 . 2 2 4 2 . 4 2 0 1 . 0 1 4 1 . 4 3 6 3 . 6 
4 p r e - V 180 ___ ___ ___ ___ 7 5 7 
4 p r e - C 3 3 . 3 2 2 2 . 2 
4 p o s t - V 80 130 1 2 0 1 2 5 65 — 520 
4 p o s t - C 7 4 7 . 4 5 2 5 . 2 5 4 5 . 4 2 7 2 . 7 2 S 2 « S 1 7 1 . 7 4 3 4 . 3 
5 p r e - V 65 150 100 1 2 5 80 140 660 
5 p r e - C 8 1 8 . 1 3 9 3 . 9 2 9 2 . 9 2 1 2 . 1 1 6 1 . 6 1 1 1 . 1 2 9 2 . 9 
5 p o s t - V 10 n 08 04 1 0 00 43 
5 p o s t - C 2 3 2 . 3 2 7 2 . 7 2 4 2 . 4 2 9 2 . 9 3 2 3 . 2 _ _ _ _ _ 
6 p r e - V 42 45 38 95 65 205 ___ 
6 p r e - C 1 9 4 1 . 9 1 1 3 1 . 1 5 6 5 . 6 2 3 2 . 3 1 7 1 . 7 9 2 . 9 
6 p o s t - V 
6 p o s t - C 
7 p r e - V 35 08 26 29 80 100 2 7 8 
7 p r e - C 3 6 3 . 6 1 5 8 5 . 7 1 1 8 1 . 7 5 5 5 . 5 2 0 2 . 0 1 5 1 . 5 3 0 3 . 0 
7 p o s t - V 50 35 60 40 20 05 2 1 0 
7 p o s t - C l 9 5 9 . 4 1 2 9 8 . 8 1 3 8 3 . 7 1 2 0 1 . 9 1 2 0 1 . 9 1 0 8 0 . 7 1 5 3 5 . 2 
8 p r e - V 90 40 12 29 42 40 244 
8 p r e - C 4 9 4 . 9 1 0 4 0 . 3 1 2 0 1 . 9 8 4 8 . 4 4 1 4 . 1 2 6 2 . 6 5 2 5 . 2 
8 p o s t - V 140 50 45 65 45 40 385 
8 p o s t - C l 1 7 1 . 6 7 2 7 . 2 5 7 5 . 7 4 2 4 . 2 3 9 3 . 9 2 8 2 . 8 6 6 6 . 6 
T a b l e 4 . C l e a r a n c e v a l u e s . T w e n t y - f o u r h o u r c r e a t i n i n e c l e a r a n c e 
( C L ) , and t o t a l body ( C I , ) , r e n a l ( C I ) , and n o n - r e n a l (CI ) 
c l e a r a n c e o f c i m e t i d i n e . See A p p e n d i x I I f o r f o r m u l a e . A l l 
c l e a r a n c e v a l u e s a r e i n m l / m i n . P r e and p o s t r e f e r t o p r e - r e s u s -
c i t a t i o n and p o s t - r e s u s c i t a t i o n c o l l e c t i o n p e r i o d s . M = mean, 
SD = s t a n d a r d 
P a t i e n t 
number 
d e v i a t i o n . 
c o l l e c t i o n 
p e r i o d f l c r C 1 b CI r 
C 1 n - r 
1 p r e 3 2 7 . 2 3 1 3 2 . 9 7 1 9 4 . 2 6 
1 p o s t 
2 p r e 89 5 1 2 . 8 2 3 1 2 . 2 9 2 0 0 . 5 3 
2 p o s t 
3 p r e 71 2 9 8 . 6 9 8 6 . 4 3 2 1 2 . 2 6 
3 p o s t 59 3 1 9 . 9 0 2 5 2 . 0 1 6 7 . 8 9 
4 p r e 1 0 4 2 1 2 . 5 9 1 1 9 . 1 9 9 3 . 4 0 
4 p o s t 1 2 8 3 1 8 . 4 7 2 3 9 . 7 4 7 8 . 7 3 
5 p r e 2 0 9 . 7 3 1 3 5 . 1 5 7 4 . 5 8 
5 p o s t 1 0 9 . 1 9 
6 p r e 1 1 7 2 0 1 . 9 4 
6 p o s t 
7 p r e 25 1 0 1 . 4 8 2 8 . 4 9 7 2 . 9 9 
7 p o s t 33 1 3 6 . 0 5 1 4 6 . 2 0 - 1 0 . 1 5 
8 p r e 1 0 2 2 1 1 . 6 9 9 0 . 4 2 1 2 1 . 2 7 
8 p o s t 1 1 1 2 3 4 . 8 5 2 0 0 . 9 1 3 3 . 9 4 
M p r e 7 5 . 5 2 0 6 . 8 4 8 1 . 1 3 1 2 4 . 9 8 
SD p r e 3 2 . 0 6 2 . 6 1 3 2 . 9 2 5 3 . 2 3 
M p o s t 8 2 . 8 2 2 3 . 6 9 2 0 9 . 7 2 4 2 . 6 0 
SD p o s t 3 8 . 4 8 8 . 4 9 4 1 . 2 4 3 4 . 6 5 
P v a l u e > 0 . 1 > 0 . 1 < 0 . 0 1 < 0 . 0 5 
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T a b l e 5 , R a t e c o n s t a n t s K, K ? , , K . „ a n d t h e a l p h a and beta h a l f -
l i v e s , See A p p e n d i x I I f o r f o r m u l a e . P r e and p o s t r e f e r t o p r e -
r e s u s c i t a t i o n and p o s t - r e s u s c i t a t i o n c o l l e c t i o n p e r i o d s , K , Q , I C , , 
and K , - a r e r a t e c o n s t a n t s p e r h o u r . The a l p h a and b e t a h a i f - l i v i s 
a r e i n h o u r s . M = mean, SD = s t a n d a r d d e v i a t i o n . 
P a t i e n t 
number 
C o l l e c t i o n 
p e r i o d K 1 0 K 2 1 K 1 2 
a l p h a 
h a l f - l i f e 
b e t a 
h a l f - l i f e 
1 pre 1 . 3 6 0 . 6 6 1 . 4 6 0 . 2 2 2 . 4 8 
1 p o s t 
2 p r e 1 . 8 3 0 . 3 4 1 . 6 6 0 . 1 9 4 . 0 8 
2 p o s t 
3 p r e 2 . 5 6 0 . 7 7 3 . 1 4 0 . 1 1 2 . 1 6 
3 p o s t 2 . 4 1 0 . 5 5 4 . 1 5 0 . 1 7 2 . 1 6 
4 p r e 3 . 9 1 0 . 2 5 1 . 7 6 0 . 1 2 4 . 0 8 
4 p o s t 1 .91 0 . 1 6 1 . 8 2 0 . 1 8 8 . 6 6 
5 p r e 1 . 3 5 0 . 4 9 1 . 3 8 0 . 2 3 3 . 1 5 
5 p o s t 1 . 4 6 0 . 5 5 3 . 4 8 0 . 1 3 4 . 6 2 
6 p r e 3 . 9 8 0 . 5 6 1 . 7 0 0 . 1 2 1 . 8 2 
6 p o s t 
7 p r e 1 . 3 6 0 . 3 0 1 . 8 5 0 . 2 0 5 . 7 8 
7 p o s t 0 . 9 5 0 . 7 5 1 . 6 2 0 . 2 2 3 . 0 1 
8 p r e 3 . 3 5 0 . 2 9 1 . 9 3 0 . 1 3 3 . 8 5 
8 p o s t 2 , 0 0 0 . 2 2 2 . 2 8 0 . 1 6 6 . 9 3 
M p r e 2 . 5 1 0 . 4 2 2 . 0 1 0 . 1 6 3 . 8 0 
SD p r e 1 . 0 3 0 . 1 9 0 . 5 9 0 . 0 5 1 . 1 9 
M p o s t 1 . 7 5 0 . 4 5 2 . 1 9 0 . 1 7 5 . 0 8 
SD p o s t 0 . 5 0 0 . 2 2 0 . 7 2 0 . 0 3 2 . 4 2 
P v a l u e > 0 . 1 > 0 . 1 > 0 . 1 > 0 . 1 > 0 . 1 
T a b l e 6 . Volume o f the c e n t r a l compartment (V ) , t h e t o t a l body 
(V, ) , t h e t o t a l body a t s t e a d y s t a t e (V ) , anS t h e p e r i p h e r a l 
c o m p a r t m e n t (V ) . See Appendix I I f o r s s f o r m u l a e used i n c a l c u l a t i o n s . 
A l l volumes a r e r e p o r t e d in l i t e r s . Pre and p o s t r e f e r t o p r e - r e s u s -
c i t a t i o n and p o s t - r e s u s c i t a t i o n c o l l e c t i o n p e r i o d s . M = mean, SD = 
s t a n d a r d d e v i a t i o n . 
P a t i e n t c o l l e c t i o n w v V 





1 p r e 1 4 . 4 7 0 . 2 4 6 . 4 3 1 . 9 
1 p o s t 
2 pre 1 6 . 8 1 7 9 . 1 9 8 . 9 8 2 . 1 
2 p o s t 
3 pre 7 . 0 5 5 . 8 3 5 . 6 2 8 . 6 
3 p o s t 8 . 0 5 9 . 6 2 9 . 8 2 1 . 9 
4 pre 3 . 3 7 4 . 5 2 6 . 2 2 3 . 0 
4 p o s t 1 0 . 0 2 3 9 . 0 1 2 3 . 8 1 1 3 . 8 
5 pre 9 . 3 5 7 . 1 3 5 . 6 2 6 . 3 
5 p o s t 4 . 5 4 4 . 0 3 2 . 9 2 8 . 4 
6 pre 3 . 0 3 1 . 6 1 2 . 3 9 . 2 
6 p o s t 
7 pre 4 . 5 5 1 . 0 3 2 . 1 2 7 . 6 
7 p o s t 8 . 6 3 5 . 8 2 7 . 1 1 8 . 6 
8 p r e 3 . 8 6 9 . 7 2 9 . 0 2 5 . 2 
8 p o s t 7 . 1 1 4 2 . 6 8 0 . 1 7 3 . 1 
M p r e 5 . 6 6 1 . 6 3 1 . 7 2 6 . 1 
SD pre 2 . 3 8 . 9 3 . 7 
2 . 0 
M p o s t 7 . 6 1 0 4 . 2 5 8 , 7 
5 1 . 1 
SD p o s t 1 . 8 7 7 . 4 3 7 . 9 
3 7 . 0 
P v a l u e > 0 . 1 > 0 . 1 > 0 . 1 
> 0 . 1 
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T a b l e 7 , Volume o f t h e c e n t r a l c o m p a r t m e n t (V ) , t h e t o t a l body 
(V ) , t h e t o t a l body a t s t e a d y s t a t e (V ) , Snd t h e p e r i p h e r a l 
coffipartment (V ) as f u n c t i o n s o f i d e a l I n d a c t u a l body w e i g h t s . 
See A p p e n d i x P I I f o r f o r m u l a e . A l l volumes a r e r e p o r t e d i n m l / k g . 
P r e and p o s t r e f e r t o p r e - r e s u s c i t a t i o n and p o s t - r e s u s c i t a t i o n c o l -
l e c t i o n p e r i o d s . M = mean, SD = s t a n d a r d d e v i a t i o n . 
P a t i e n t 
number 
C o l l e c t i o n 
p e r i o d 
I d e a l body w e i g h t 
V V. V V c b ss p 
A c t u a l body w e i q h t 
V V, V V c b ss p 
1 pre 1 7 9 869 5 7 4 395 1 5 1 736 486 335 
1 p o s t 
2 p r e 220 2340 1 2 9 4 1 0 7 4 205 2189 1 2 0 9 1003 
2 p o s t 
3 pre 125 996 635 510 091 722 460 369 
3 p o s t 1 4 2 1 0 6 4 532 390 096 7 1 6 358 263 
4 p r e 052 1 1 7 9 4 1 5 363 045 1025 360 316 
4 p o s t 158 3781 1 9 5 8 1800 1 2 4 2971 1 5 3 8 1 4 1 4 
5 p r e 1 1 9 7 2 7 453 334 1 0 3 632 393 290 
5 p o s t 057 560 4 1 9 361 048 4 7 2 353 305 
6 p r e 049 509 1 9 8 1 4 9 054 557 2 1 6 163 
6 p o s t 
7 p r e 083 978 5 9 7 514 091 1030 649 558 
7 p o s t 160 666 504 345 1 3 2 551 4 1 8 285 
8 pre 051 939 391 340 036 666 2 7 7 241 
8 p o s t 095 1922 1 0 8 0 985 064 1302 731 667 
M p r e 090 960 500 4 1 0 0 7 0 820 430 350 
SD p r e 030 1 4 0 1 0 0 080 030 180 1 3 0 n o 
M p o s t 1 2 0 1 6 0 0 900 780 090 1200 680 590 
SD p o s t 030 1 1 9 0 580 5 7 0 030 930 450 440 
P v a l u e > 0 . 1 > 0 . 1 > 0 . 1 > 0 , 1 > 0 . 1 > 0 . 1 > 0 . 1 > 0 . 1 
T a b l e 8 . I n t r a g a s t r i c pH p r o b e v a l u e s . H o u r l y i n t r a g a s t r i c pH p r o b e v a l u e s a r e r e p o r t e d f o r each 
p a t i e n t s t u d i e d f r o m t h e t i m e o f p l a c e m e n t o f t h e p r o b e t h r o u g h t h e end o f t h e f i r s t s i x h o u r c o l l e c t -
i o n p e r i o d , d u r i n g t h e p r e - r e s u s c i t a t i o n p e r i o d . The r e s e a r c h e r n o t e d t h a t t h e p r o b e c a l i b r a t e d 
w i t h d i f f i c u l t y and was w o r k i n g p o o r l y f o r p a t i e n t s i x , and t h e d a t a was n o t i n c l u d e d . P a t i e n t 
s e v e n had a pH o f 7 . 0 upon p l a c e m e n t . S p e c i f i c h o u r l y v a l u e s c o u l d n o t be a c c u r a t e l y d e t e r m i n e d , 
h o w e v e r t h e pH r e m a i n e d a b o v e 7 , 0 t h r o u g h o u t t h e c o l l e c t i o n p e r i o d . The h o u r l y i n t r a g a s t r i c pH 
measurements a r e f o u n d bel o w each p a t i e n t number f o r t h a t p a t i e n t . T h e y a r e r e c o r d e d i n pH u n i t s . 
Time i s r e c o r d e d i n h o u r s . A = d o s e o f a n t a c i d g i v e n a c c o r d i n g t o p r o t o c o l , B = i n i t i a l dose o f 
c i m e t i d i n e a d m i n i s t e r e d . P a t i e n t f i v e had r e c e i v e d two doses o f c i m e t i d i n e b e f o r e p r o b e p l a c e m e n t . 
Time z e r o i s t h e i n i t i a l v a l u e a f t e r p l a c e m e n t o f t h e p r o b e , and p l a c e m e n t v e r i f i c a t i o n . 
P a t i e n t number 1 2 3 4 5 6 7 8 
Time 
0 4 . 0 4 . 0 7 . 6 6 . 0 6 . 0 — 7 . 0 8 . 0 
1 3 . 2 A 2 . 2 B 7 . 5 B 6 . 0 B 5 . 8 B 8 . 0 
2 7 . 6 B 6 . 4 7 . 0 6 . 6 6 . 3 — 8 . 0 B 
3 7 . 8 5 . 9 A 7 . 2 — 5 , 9 — 8 . 5 
4 8 . 0 7 . 2 6 . 8 — 5 . OA 7 . 6 
5 7 . 9 6 . 4 6 . 9 6 . 2 5 . 5 A — 7 . 4 
6 7 . 4 6 . 4 7 . 4 — 5 . 6 — — 7 . 5 
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T a b l e 9. Comparison o f t h e dose o f c i m e t i d i n e a d m i n i s t e r e d ( X J , 
and t h e amount o f c i m e t i d i n e c a l c u l a t e d t o be in t h e body a t 
t i m e z e r o u s i n g E q u a t i o n 2 . A l l doses and amounts are r e p o r t e d 
i n m i l l i g r a m s o f c i m e t i d i n e . The p e r c e n t d i f f e r e n c e i s t h e d i f f e r e n c e 
between and t h e amount a c c o u n t e d f o r . P r e and p o s t r e f e r t o p r e -
r e s u s c i t a t i o n and p o s t - r e s u s c i t a t i o n c o l l e c t i o n p e r i o d s . 
P a t i e n t 
number 
C o l l e c t i o n 
p e r i o d x o 
C i m e t i d i n e 
a c c o u n t e d f o r 
P e r c e n t 
d i f f e r e n c e 
1 p r e 300 2 6 0 . 8 5 1 3 
1 p o s t 
2 p r e 300 2 8 5 , 7 1 5 
2 p o s t 
3 pre 300 2 7 6 . 9 9 8 
3 p o s t 300 2 8 2 . 1 5 6 
4 pre 300 2 9 5 . 7 8 1 
4 p o s t 300 2 9 3 . 6 9 2 
5 pre 300 2 7 1 . 2 0 1 0 
5 p o s t 300 2 7 6 . 6 2 8 
6 pre 300 2 7 8 . 4 9 7 
6 p o s t 
7 pre 300 2 8 8 . 7 3 4 
7 p o s t 300 2 4 5 . 0 1 18 
8 p r e 300 2 9 4 . 0 3 2 
8 p o s t 300 2 9 1 . 3 3 3 
mean 300 2 8 0 . 0 4 7 
r a n g e 2 4 5 . 0 1 - 2 9 5 . 7 8 1 - 18 
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_ j i 1 I l i 
20 40 60 80 1 0 0 1 2 0 
C r e a t i n i n e c l e a r a n c e ( m l / m i n ) 
F i g u r e 1 . C o r r e l a t i o n b e t w e e n t h e b e t a h a l f - l i f e p o s t -
r e s u s c i t a t i o n and c r e a t i n i n e c l e a r a n c e . The b r o k e n l i n e 
r e p r e s e n t s the b e s t - f i t l i n e . 
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r £ = 0 . 9 7 
\ 
x ^ 
\ \ X X 
20 4 0 x 80 100 
p e r c e n t body s u r f a c e 
area b u r n \ 
F i g u r e 2 . C o r r e l a t i o n b e t w e e n t h e change i n a l p h a h a l f - l i f e 
p r e t o p o s t - r e s u s c i t a t i o n and p e r c e n t body s u r f a c e a r e a b u r n . 




 = 0.88 
/ 
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20 40 60 
Time f r o m b u r n t o c o m p l e t i o n o f r e s u s c i t a t i o n ( h r s ) 
F i g u r e 3. C o r r e l a t i o n b e t w e e n h o u r s from b u r n t o 
c o m p l e t i o n o f r e s u s c i t a t i o n and K „ , p o s t - r e s u s c i t a t i o n . 
The broken l i n e r e p r e s e n t s t h e b e s t - f i t l i n e . 
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F i g u r e 4 . The c o r r e l a t i o n between t h e change i n b e t a h a l f -
l i f e p r e t o p o s t - r e s u s c i t a t i o n and t h e volume o f f l u i d r e q u i r e d 
t o c o m p l e t e r e s u s c i t a t i o n . The b r o k e n l i n e r e p r e s e n t s t h e b e s t -
f i t l i n e . 
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p e r c e n t b o d y s u r f a c e a r e a burn 
100 
F i g u r e 5. C o r r e l a t i o n between body c l e a r a n c e o f c i m e t i d i n e 
p o s t - r e s u s c i t a t i o n and p e r c e n t b o d y s u r f a c e area b u r n . The 
b r o k e n l i n e r e p r e s e n t s t h e b e s t - f i t l i n e . 
A P P E N D I X I . INFORMED CONSENT B L A N K 
C o n s e n t and Agreement t o P a r t i c i p a t e as an E x p e r i m e n t a l S u b j e c t 
i n C l i n i c a l R e s e a r c h 
D a t e : 
One o f t h e a s p e c t s o f t h e t r e a t m e n t o f y o u r b u r n i s m a i n t a i n i n g 
l o w a c i d i t y i n y o u r stomach. T h i s i s done t o p r e v e n t u l c e r s w h i c h 
may f o r m i n y o u r stomach and i n t e s t i n e s a f t e r a b u r n . The p u r p o s e o f 
t h e s t u d y i n w h i c h you a r e v o l u n t e e r i n g t o p a r t i c i p a t e i s t o e v a l -
u a t e t h e amount o f c i m e t i d i n e n e c e s s a r y t o m a i n t a i n low a c i d i t y i n 
y o u r s t o m a c h , and t o see i f g i v i n g c i m e t i d i n e l o w e r s y o u r d o s e o f 
a n t a c i d , a n o t h e r a g e n t w h i c h i s b e i n g used t o l o w e r y o u r a c i d i t y . 
T h e e x p e r i m e n t a l method i n v o l v e s r a n d o m i z i n g y o u r t r e a t m e n t so t h a t 
y o u may o r may n o t r e c e i v e c i m e t i d i n e , and have b l o o d drawn ( seven 
m i l l i l i t e r s e i g h t t i m e s o v e r s i x h o u r s , o r a t o t a l o f a b o u t two 
o u n c e s ) on two d i f f e r e n t o c c a s i o n s . Y o u r t r e a t m e n t w i l l o t h e r w i s e 
n o t be a n y d i f f e r e n t t h a n i s now d o n e , and t h e a c i d i t y o f y o u r 
s t o m a c h c o n t e n t s w i l l be k e p t l o w . 
S i n c e y o u w i l l r e c e i v e c i m e t i d i n e as p a r t o f y o u r u s u a l t r e a t -
ment i f y o u d e c i d e n o t t o p a r t i c i p a t e i n t h i s s t u d y , t h e o n l y r i s k 
i n v o l v e d i n t h e s t u d y i s t h e t a k i n g o f b l o o d f r o m y o u as m e n t i o n e d 
a b o v e . T h i s w i l l be done by i n s e r t i o n o f a h e p a r i n l o c k , a d e v i c e 
f r o m w h i c h b l o o d can be drawn w i t h o u t r e s t i c k i n g y o u f o r e v e r y s a m p l e , 
i f a t a l l p o s s i b l e . 
You a r e f r e e t o w i t h d r a w f r o m t h i s s t u d y a t a n y t i m e w i t h o u t 
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a n y p r e j u d i c e t o f u r t h e r m e d i c a l t r e a t m e n t . 
M e d i c a l t r e a t m e n t o r c o m p e n s a t i o n f o r p h y s i c a l i n j u r y : I n t h e 
e v e n t y o u s u s t a i n p h y s i c a l i n j u r y r e s u l t i n g f r o m t h e r e s e a r c h p r o j e c t 
i n w h i c h y o u a r e p a r t i c i p a t i n g , t h e U n i v e r s i t y o f U t a h w i l l p r o v i d e 
y o u , w i t h o u t c h a r g e , emergency a n d t e m p o r a r y m e d i c a l t r e a t m e n t n o t 
o t h e r w i s e c o v e r e d by i n s u r a n c e . F u r t h e r m o r e , i f y o u r i n j u r i e s a r e 
c a u s e d b y n e g l i g e n t a c t s o r o m i s s i o n s o f U n i v e r s i t y e m p l o y e e s a c t i n g 
i n t h e c o u r s e and scope o f t h e i r e m p l o y m e n t , t h e U n i v e r s i t y may be 
l i a b l e , s u b j e c t t o l i m i t a t i o n s p r e s c r i b e d by l a w , f o r a d d i t i o n a l 
m e d i c a l c o s t s and o t h e r damages y o u s u s t a i n . I f y o u b e l i e v e t h a t 
y o u h a v e s u f f e r e d a p h y s i c a l i n j u r y as a r e s u l t o f p a r t i c i p a t i o n i n 
t h i s r e s e a r c h p r o g r a m , p l e a s e c o n t a c t t h e O f f i c e o f R e s e a r c h A d m i n -
i s t r a t i o n , phone number 8 5 1 - 6 9 0 3 . 
The c l i n i c a l r e s e a r c h p r o j e c t i n w h i c h I have v o l u n t e e r e d t o 
p a r t i c i p a t e as an e x p e r i m e n t a l s u b j e c t has been f u l l y e x p l a i n e d t o 
me. a n d I u n d e r s t a n d t h e p u r p o s e o f t h e p r o j e c t and t h e p o t e n t i a l 
b e n e f i t s t o be d e r i v e d t h e r e f r o m . I h a v e a l s o had e x p l a i n e d t o me 
and f u l l y u n d e r s t a n d t h e p r o c e d u r e s t h a t w i l l be c a r r i e d o u t on my 
p e r s o n . 
I acknowledge t h a t I have a f a i r o p p o r t u n i t y t o a s k q u e s t i o n s 
a b o u t t h e above p r o c e d u r e s . I u n d e r s t a n d t h a t I am f r e e t o w i t h -
draw my c o n s e n t and d i s c o n t i n u e p a r t i c i p a t i o n i n t h e p r o j e c t a t 
any t i m e w i t h o u t p r e j u d i c e . I a g r e e t h a t t h e d a t a f r o m t h i s e x p e r i -
ment may be used f o r medical a n d s c i e n t i f i c p u r p o s e s , i n c l u d i n g 
p u b l i c a t i o n , w i t h t h e u n d e r s t a n d i n g t h a t my i d e n t i t y w i l l n o t be 
r e v e a l e d . 
P A T I E N T S I G N A T U R E 
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I f t h e p a t i e n t i s u n a b l e t o s i g n , c o m p l e t e t h e f o l l o w i n g i n 
a d d i t i o n t o t h e a b o v e : As l e g a l g u a r d i a n o f t h e a b o v e - n a m e d p a t i e n t , 
I v e r i f y t h a t I u n d e r s t a n d t h e n a t u r e o f t h e s e p r o c e d u r e s and t h a t 
I am l e g a l l y a u t h o r i z e d t o s i g n f o r t h i s p a t i e n t . 
S i g n a t u r e o f g u a r d i a n 
P a t i e n t u n a b l e t o s i g n because 
h o s p i t a l # W i t n e s s 
r e s p o n s i b l e i n v e s t i g a t o r ' s s i g n a t u r e 
P r o t o c o l t i t l e : E v a l u a t i o n o f t h e k i n e t i c s and e f f i c a c y o f c i m e t i d i n e 
i n m a i n t a i n i n g g a s t r i c pH g r e a t e r t h a n s i x i n p a t i e n t s 
f o l l o w i n g m a j o r b u r n s . 
A P P E N D I X I I . G L O S S A R Y A N D F O R M U L A E 
A - t h e Y i n t e r c e p t o f t h e b e s t - f i t l i n e d e t e r m i n i n g t h e a l p h a h a l f -
l i f e , c o r r e c t e d f o r i n f u s i o n t i m e . 
a l p h a - t h e s l o p e o f t h e i n i t i a l phase o f t h e s e m i l o g a r i t h m i c p l o t 
o f d r u g c o n c e n t r a t i o n i n t h e plasma v e r s u s t i m e ; t h e t e r m 
0 . 6 9 3 / - a l p h a i s t a k e n as t h e h a l f - l i f e o f t h e phase o f d i s t r i b u t i o n 
i n t h e b o d y . 
AUC - t h e a r e a u n d e r t h e c u r v e d e f i n e d by t h e s e m i l o g a r i t h m i c p l o t 
o f d r u g c o n c e n t r a t i o n i n t h e serum v e r s u s t i m e , from t i m e z e r o 
t o i n f i n i t y . 
B - t h e Y i n t e r c e p t o f t h e b e s t - f i t l i n e t h r o u g h t h e t e r m i n a l phase 
o f t h e s e m i l o g a r i t h m i c p l o t o f d r u g c o n c e n t r a t i o n i n t h e serum 
v e r s u s t i m e , c o r r e c t e d f o r t i m e o f i n f u s i o n . 
b e t a - t h e a p p a r e n t f i r s t - o r d e r e l i m i n a t i o n r a t e c o n s t a n t f o r a drug 
t h a t c o n f e r s upon t h e body t h e c h a r a c t e r i s t i c s o f a m u l t i c o m p -
a r t m e n t m o d e l , o b t a i n e d f r o m t h e t e r m i n a l s l o p e o f a s e m i l o g a r -
i t h m i c p l o t o f drug c o n c e n t r a t i o n i n t h e serum v e r s u s t i m e , 
d e s c r i b e d by t h e e q u a t i o n 0 . 6 9 3 / ' b e t a . 
C - t h e d r u g c o n c e n t r a t i o n i n t h e s e r u m a t t i m e t , a l s o d e s i g n a t e d 
a s V 
C l b - t h e volume o f body f l u i d c l e a r e d o f . d r u g per t i m e . 
C I r - t h e amount o f renal plasma f l o w w h i c h i s f i l t e r e d o f t h e drug 
p e r t i m e w h i c h i s n o t r e a b s o r b e d i n t o t h e s y s t e m i c c i r c u l a t i o n . 
T h i s may t a k e i n t o a c c o u n t b o t h f i l t r a t i o n and a c t i v e s e c r e t i o n 
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o f t h e d r u g i n t o t h e r e n a l t u b u l e . 
C I n _ f - t h e amount o f body f l u i d w h i c h i s c l e a r e d o f t h e d r u g p e r 
t i m e by means o t h e r t h a n r e n a l c l e a r a n c e . 
Kg - t h e z e r o - o r d e r i n f u s i o n r a t e c o n s t a n t . 
K-jq - t h e a p p a r e n t f i r s t - o r d e r e l i m i n a t i o n r a t e c o n s t a n t f r o m t h e 
c e n t r a l c o m p a r t m e n t . 
K-|2 " t h e a p p a r e n t f i r s t - o r d e r i n t e r c o m p a r t m e n t a l t r a n s f e r r a t e c o n s t a n t 
f o r t h e movement o f d r u g from t h e c e n t r a l t o t h e p e r i p h e r a l 
c o m p a r t m e n t . 
K^i - t h e a p p a r e n t f i r s t - o r d e r i n t e r c o m p a r t m e n t a l t r a n s f e r r a t e c o n s t a n t 
f o r t h e movement o f d r u g from t h e p e r i p h e r a l t o t h e c e n t r a l 
c o m p a r t m e n t . 
R - t h e Y i n t e r c e p t o f t h e b e s t - f i t l i n e d e t e r m i n i n g t h e i n i t i a l p h a s e 
o f t h e semi l o g a r i t h m i c p l o t o f d r u g c o n c e n t r a t i o n i n t h e serum 
v e r s u s t i m e , b e f o r e c o r r e c t i o n f o r i n f u s i o n t i m e . 
S - t h e Y i n t e r c e p t o f t h e b ' e s t - f i t l i n e t h r o u g h t h e t e r m i n a l phase 
o f t h e semi l o g a r i t h m i c p l o t o f d r u g c o n c e n t r a t i o n i n t h e serum 
v e r s u s t i m e , b e f o r e c o r r e c t i o n f o r i n f u s i o n t i m e . 
T - t h e t i m e o f d r u g i n f u s i o n . 
t - t i m e . 
t 1 - t i m e f r o m t h e end o f t h e d r u g i n f u s i o n . 
t 1 / 2 a l p h a ( a l p h a h a l f - l i f e ) - t h e h a l f - l i f e o f d r u g d i s t r i b u t i o n . 
t 1 / 2 b e t a ( b e t a h a l f - l i f e ) - t h e h a l f - l i f e o f a d r u g i n t h e body 
w h i c h d e s c r i b e s t h e r a t e o f d i s a p p e a r a n c e o f a d r u g f r o m t h e 
serum a f t e r d i s t r i b u t i o n has t a k e n p l a c e . 
V b - t h e a p p a r e n t volume o f d i s t r i b u t i o n o f a d r u g t h a t c o n f e r s upon 
t h e b o d y c h a r a c t e r i s t i c s o f a m u l t i c o m p a r t m e n t a l m o d e l ; a c t u a l l y 
a p r o p o r t i o n a l i t y c o n s t a n t t h a t r e l a t e s t h e amount o f d r u g i n 
t h e b o d y t o t h e drug c o n c e n t r a t i o n i n t h e serum a t any t i m e 
d u r i n g t h e p o s t - d i s t r i b u t i o n p h a s e . 
V c - t h e a p p a r e n t volume o f t h e c e n t r a l c o m p a r t m e n t , which c o n f e r s 
upon t h e b o d y c h a r a c t e r i s t i c s o f a m u l t i c o m p a r t m e n t a l m o d e l . 
V p - t h e a p p a r e n t volume o f the p e r i p h e r a l c o m p a r t m e n t , which c o n f e r s 
upon t h e b o d y c h a r a c t e r i s t i c s o f a m u l t i c o m p a r t m e n t a l m o d e l . 
V s s - a p r o p o r t i o n a l i t y c o n s t a n t r e l a t i n g t h e amount o f drug i n t h e 
b o d y t o t h e d r u g c o n c e n t r a t i o n i n t h e -.serum a t s t e a d y s t a t e . 
Xq - t h e d o s e a d m i n i s t e r e d . 
T h e f o l l o w i n g d i s c u s s i o n w i l l p r e s e n t t h e o r d e r o f c a l c u l a t i o n 
o f t h e k i n e t i c p a r a m e t e r s d i s c u s s e d i n t h i s p a p e r . I t w i l l a l s o 
p r e s e n t t h e f o r m u l a e u s e d . F o r a more c o m p l e t e d i s c u s s i o n o f t h e 
p r o c e s s e s i n v o l v e d , and d i s c u s s i o n o f t h e a p p r o p r i a t e n e s s and 
d e r i v a t i o n o f t h e f o r m u l a e , t h e r e a d e r i s r e f e r e d t o r e f e r e n c e 2 1 . 
T h e c i m e t i d i n e serum c o n c e n t r a t i o n s were p l o t t e d v e r s u s t i m e 
o n a s e m i l o g a r i t h m i c g r a p h ; p l o t s a r e f o u n d i n A p p e n d i x I I I . The 
b e t a l i n e , w i t h Y i n t e r c e p t S and s l o p e . b e t a was d e t e r m i n e d b y b e s t -
f i t t i n g a l i n e t h r o u g h t h e l a s t t h r e e c i m e t i d i n e c o n c e n t r a t i o n s 
o b t a i n e d d u r i n g t h e s i x hour c o l l e c t i o n p e r i o d . The b e s t - f i t l i n e 
p 
w a s d e t e r m i n e d u s i n g t h e c u r v e - f i t t i n g p r o g r a m f o r t h e H P - 9 7 . 
T h e a l p h a l i n e , w i t h Y i n t e r c e p t R and s l o p e a l p h a , was 
d e t e r m i n e d u s i n g t h e method o f r e s i d u a l s as d e s c r i b e d i n r e f e r e n c e 
2 1 . T h e a l p h a l i n e was d e t e r m i n e d by b e s t - f i t t i n g a l i n e t h r o u g h 
t h e f i r s t t h r e e c i m e t i d i n e c o n c e n t r a t i o n s o b t a i n e d a f t e r a p p l y i n g 
t h e m e t h o d o f r e s i d u a l s , u s i n g t h e c u r v e f i t t i n g program f o r t h e H P - 9 
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T h e a l p h a and b e t a h a l f - l i v e s can be d e t e r m i n e d u s i n g t h e 
e q u a t i o n s : 
a l p h a h a l f - l i f e = 0 . 6 9 3 / - a l p h a ( 3 ) 
and 
b e t a h a l f - l i f e = 0 , 6 9 3 / - b e t a ( 4 ) 
B e c a u s e t h e p h a r m a c o k i n e t i c p a r a m e t e r s K ^ a r e 
based o n v a l u e s f o r t h e Y i n t e r c e p t o f t h e a l p h a and b e t a l i n e s 
w h i c h d e s c r i b e an i n s t a n t a n e o u s b o l u s m e t h o d o f a d m i n i s t r a t i o n , 
t h e v a l u e s f o r t h e c a l c u l a t e d Y i n t e r c e p t , R and S , had t o be 
c o r r e c t e d f o r t h e 15 m i n u t e i n f u s i o n t i m e , so t h a t t h e c a l c u l a t e d 
v a l u e s f o r A and B c o u l d be d e t e r m i n e d . The v a l u e s f o r A and B 
can be d e t e r m i n e d u s i n g t h e e q u a t i o n s : 
( R ) ( X 0 ) ( a l p h a ) 
A = ( i ^ i i w i m y 
and 
B = t S ) ( X Q ) ( b e t a ) 
u y ( i - e - ( b e t ' a ) { 1 " } ) 
(6) 
0' 
A f t e r c a l c u l a t i o n o f A and B , t h e p a r a m e t e r s K - j Q , > a n d K i 2 
can be" c a l c u l a t e d u s i n g t h e e q u a t i o n ; 
K - ( A ) ( b e t a ) + ( B ) ( a 1 p h a ) ( 7 ) 
21 A + B 
and 
and 
„ _ ( a l p h a ) ( b e t a ) 
K 1 0 K „ , 
= a l p h a + b e t a - K ^ - K ^ ( 9 ) 
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T h e AUC o f t h e s e m i l o g a r i t h m i c p l o t o f t h e serum c i m e t i d i n e 
c o n c e n t r a t i o n v e r s u s time c a n be c a l c u l a t e d u s i n g the e q u a t i o n : 
A U C • i w + E S i - ( 1 0 ) 
From t h e v a l u e s c a l c u l a t e d a b o v e , t h e v o l u m e parameters 
V c » V b , V s s , V p , and can be c a l c u l a t e d f r o m the e q u a t i o n s : 
X , 
V . (11) 
C A + B 
and 
» c » ( K l o ' 
b e t a 
(12) 
a n d 
a n d 
and 
V = ( V J ( 1 3 ) 
S 3 u t 
21 
V - V ( 1 4 ) 
ss c 
V - 0 
A U C ( A U C ) ( K ] 0 ) ( 1 5 ) 
T h e v o l u m e s o f t h e v a r i o u s compartments can a l s o be c a l c u l a t e d 
as a f u n c t i o n o f body w e i g h t . D i v i d i n g t h e volume o f the compartment 
( i n l i t e r s ) by i d e a l body w e i g h t o r a c t u a l b o d y w e i g h t w i l l c o r r e c t 
t h e v o l u m e s f o r d i f f e r e n c e s i n t h e body w e i g h t s o f p a t i e n t s , and t h e 
r e s u l t i n g v a l u e w i l l be i n l i t e r s p e r k i l o g r a m . Ideal body w e i g h t 
f o r m a l e s a n d f e m a l e s was d e t e r m i n e d u s i n g t h e e q u a t i o n s ; 
i d e a l body w e i g h t (M) = 50 kg + 2 . 3 k g / i n c h o f h e i g h t 
o v e r 5 f e e t . ( 1 6 ) 
a n d 
i d e a l body w e i g h t ( F ) = 4 5 . 5 kg + 2 . 2 k g / i n c h o f h e i g h 
o v e r 5 f e e t . ( 1 7 ) 
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U s i n g t h e AUC and the u r i n e c i m e t i d i n e c o n c e n t r a t i o n , v o l u m e , 
and c o l l e c t i o n p e r i o d times as f o u n d i n T a b l e 3 , c l e a r a n c e t e r m s 
can be c a l c u l a t e d u s i n g t h e e q u a t i o n s : 
d = ( c i m e t i d i n e u r i n e c o n c e n t r a t i o n ) ( v o l u m e / 6 h o u r s ) ^ 
r AUC 




X n ( m i c r o g r a m s ) 
Ci = 60 ( 1 9 ) 
D AUC 
C V r = C 1 b * C 1 r < 2 0 > 
A P P E N D I X I I I . D A T A , MEASURED AND P R E D I C T E D 
T h e t i m e o f sample c o l l e c t i o n , t h e measured serum c i m e t i d i n e 
c o n c e n t r a t i o n , and t h e p r e d i c t e d serum c i m e t i d i n e c o n c e n t r a t i o n 
i s p r e s e n t e d f o r each b l o o d sample c o l l e c t e d . A l s o p r e s e n t e d i s 
a p l o t o f t h e n a t u r a l l o g a r i t h m o f t h e measured and p r e d i c t e d 
serum c i m e t i d i n e c o n c e n t r a t i o n s v e r s u s t i m e . T h i r t e e n c o l l e c t i o n 
p e r i o d s a r e p r e s e n t e d . Pre r e f e r s t o t h e p r e - r e s u s c i t a t i o n c o l l e c t -
i o n p e r i o d and p o s t r e f e r s t o t h e p o s t - r e s u s c i t a t i o n c o l l e c t i o n 
p e r i o d , t = t i m e f r o m i n i t i a t i o n o f c i m e t i d i n e i n f u s i o n , measured 
r e f e r s t o t h e measured serum c i m e t i d i n e c o n c e n t r a t i o n ( m c g / m l ) , 
and p r e d i c t e d r e f e r s t o t h e p r e d i c t e d serum c i m e t i d i n e c o n c e n t r a t i o n 
( m c g / m l ) . A l l t i m e s a r e r e p o r t e d i n h o u r s . 
54 
P a t i e n t one P a t i e n t two 
p r e pre 
t measured p r e d i c t e d t measured p r e d i c t e d 
0 . 3 3 6 . 6 1 2 . 1 7 0 . 4 8 2 . 7 5 . 6 6 
0 . 4 3 5 . 7 9 . 4 6 0 . 5 2 2 . 5 4 . 9 9 
0 . 6 4 . 0 6 . 4 2 0 . 5 8 2 . 1 4 . 1 6 
0 . 7 3 . 6 5 . 2 4 0 . 6 6 1 . 8 3 . 2 9 
0 . 8 3 3 . 0 4 . 1 6 0 . 8 3 1 . 7 2 . 1 1 
1 . 0 2 . 5 3 . 2 4 1 . 0 1 . 2 1 . 4 6 
1 . 2 5 2 . 1 2 . 4 8 1 . 2 5 0 . 9 7 1 . 0 
1 . 5 1 . 8 2 . 0 7 1 . 5 0 . 8 5 0 . 8 
2 . 0 1 . 6 1 . 6 5 2 . 0 0 . 7 6 0 . 6 4 
4 . 0 0 . 6 9 0 . 9 1 4 . 0 0 . 4 2 0 . 4 6 
5 . 0 0 . 7 4 0 . 6 9 5 . 0 0 . 4 0 . 3 7 
6 . 0 0 . 3 0 . 3 2 
P a t i e n t t h r e e P a t i e n t t h r e e 
p r e p o s t 
t measured p r e d i c t e d t measured p r e d i c t e d 
0 . 3 3 5 . 4 1 5 . 4 9 0 . 3 3 7 . 7 1 8 . 0 3 
0 . 4 2 4 . 4 1 0 . 1 2 0 . 4 2 5 . 6 1 3 . 0 1 
0 . 5 8 3 . 2 5 . 5 1 0 . 5 8 3 . 8 7 . 5 9 
0 . 6 7 2 . 6 4 . 2 0 0 . 6 7 3 , 6 5 . 7 7 
0 . 8 5 2 . 1 3 . 1 1 0 . 8 3 2 . 8 3 . 6 2 
1 . 0 1 . 8 2 . 6 9 1 . 0 2 . 1 2 . 6 9 
1 . 2 5 1 . 4 2 . 3 4 1 . 2 5 1 . 9 1 . 9 2 
1 . 5 1 . 2 2 . 1 3 1 . 5 1 . 5 1 . 5 7 
2 . 0 0 . 9 6 1 . 8 1 2 . 0 1 . 3 1 . 2 5 
4 . 0 0 . 9 2 0 . 9 5 4 . 0 0 . 5 9 0 . 6 5 
5 . 0 0 . 6 1 0 . 6 9 5 . 0 0 . 4 5 0 . 4 7 
6 . 0 0 . 4 8 0 . 5 0 6 . 0 0 . 3 1 0 . 3 4 
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P a t i e n t f o u r P a t i e n t f o u r 
p r e p o s t 
t measured p r e d i c t e d t measured p r e d i c t e d 
0 . 3 3 8 . 1 5 3 1 . 8 2 0 . 3 3 6 . 1 1 4 . 5 8 
0 . 4 2 5 . 1 5 1 9 . 4 8 0 . 4 2 4 . 3 1 0 . 5 2 
0 . 5 8 2 . 9 8 . 4 6 0 . 5 8 2 . 7 5 . 9 9 
0 . 6 8 2 . 5 5 . 2 7 0 . 6 8 2 . 3 4 . 2 9 
0 . 8 3 2 . 5 2 . 8 8 0 . 8 3 1 . 7 2 . 6 8 
1 . 0 1 . 8 1 . 7 7 1 . 0 1 . 5 1 . 6 8 
1 . 2 5 1 . 5 1 . 2 3 1 . 2 5 1 . 1 1 . 0 0 
1 . 5 1 . 2 1 . 0 6 1 . 5 1 . 0 0 . 7 3 
2 . 0 0 . 9 5 0 . 9 5 2 . 0 0 . 8 3 0 . 5 7 
4 . 0 0 . 6 5 0 . 6 7 4 . 0 0 . 4 4 0 . 4 7 
5 . 0 0 . 5 7 0 . 5 7 5 . 0 0 . 4 8 0 . 4 3 
6 . 0 0 . 4 7 0 . 4 8 6 . 0 0 . 3 8 0 . 4 0 
P a t i e n t f i v e 
p r e 
t measured p r e d i c t e d 
0 . 2 5 1 1 . 1 2 3 , 5 2 
0 . 4 2 1 0 . 9 1 5 . 2 2 
0 . 5 8 5 . 7 1 0 . 4 3 
0 . 7 5 3 . 2 7 . 2 9 
1 . 0 2 . 7 4 . 7 3 
1 . 2 5 2 . 4 3 . 4 5 
1 . 5 2 . 3 2 . 7 8 
2 . 0 2 . 0 2 . 1 7 
4 . 0 1 . 3 1 . 3 3 
5 . 0 1 . 0 1 . 0 7 
6 . 0 0 . 8 4 0 . 8 6 
P a t i e n t f i v e 
p o s t 
t measured p r e d i c t e d 
0 . 2 5 1 4 . 1 3 8 . 8 3 
0 . 4 2 8 . 0 1 8 . 5 5 
0 . 5 8 6 . 2 1 0 . 6 1 
0 . 7 5 5 . 5 7 . 0 2 
1 . 0 4 . 2 5 . 1 3 
1 . 2 5 3 . 9 4 . 5 1 
2 . 0 3 - 4 3 . 8 9 
4 . 0 2 . 7 2 . 8 8 
5 . 0 2 . 5 2 . 4 8 
6 . 0 2 . 0 2 . 1 3 
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P a t i e n t s i x 
p r e 
t measured p r e d i c t e d 
0 . 2 5 1 4 . 6 5 3 . 0 6 
0 . 4 2 6 . 2 2 1 . 1 0 
0 . 5 8 3 . 9 9 . 6 3 
0 . 7 5 3 . 0 4 . 8 9 
1 . 0 2 . 4 2 . 6 2 
1 . 2 5 1 . 9 1 . 9 6 
1 . 5 1 . 5 1 . 6 9 
2 . 0 1 . 3 1 . 3 7 
3 . 0 0 . 8 6 0 . 9 4 
4 . 0 0 . 6 2 0 . 6 4 
5 . 0 0 . 3 5 0 . 4 4 
6 . 0 0 . 2 9 0 . 3 0 
P a t i e n t s e v e n 
p r e 
t measured p r e d i c t e d 
0 . 2 5 2 1 . 4 4 6 . 1 5 
0 . 4 2 1 4 . 1 2 7 . 4 5 
0 . 5 8 9 . 2 1 7 . 3 8 
0 . 7 5 8 . 2 1 1 . 2 3 
1 . 0 6 . 8 6 . 6 6 
1 . 2 5 6 . 0 4 . 6 5 
1 . 5 5 . 2 3 . 7 4 
2 . 0 4 . 1 3 . 0 6 
3 . 0 3 . 3 2 . 6 1 
4 . 0 2 . 3 2 . 3 1 
5 . 0 1 . 9 2 . 0 5 
6 . 0 1 . 8 1 . 8 2 
P a t i e n t s e v e n 
p o s t 
t measured p r e d i c t e d 
0 . 2 5 1 4 . 9 2 5 . 8 6 
0 . 4 2 1 0 . 9 1 7 . 5 8 
0 . 5 8 8 . 7 1 2 . 8 0 
0 . 7 5 7 . 6 9 . 7 0 
1 . 0 6 . 3 7 . 1 3 
1 . 2 5 5 . 5 5 . 8 0 
1 . 5 4 . 9 5 . 0 4 
2 . 0 4 . 1 4 . 2 1 
4 . 0 2 . 5 2 . 6 0 
5 . 0 2 . 0 2 . 0 7 
6 . 0 1 . 6 1 . 6 4 
57 
P a t i e n t e i g h t 
p r e 
t measured p r e d i c t e d 
0 . 2 5 1 2 . 5 4 4 . 5 
0 . 4 2 6 . 0 1 8 . 7 3 
0 . 5 8 3 . 3 8 . 7 6 
0 . 7 5 2 . 8 4 . 3 6 
1 . 0 2 . 2 2 . 1 5 
1 . 2 5 1 . 7 1 . 5 3 
1 . 5 1 . 6 1 . 3 3 
2 . 0 1 . 3 1 . 1 7 
4 . 0 0 . 8 2 0 . 8 1 
5 . 0 0 . 5 8 0 . 6 8 
6 . 0 0 . 5 7 0 . 5 6 
P a t i e n t e i g h t 
p o s t 
t measured p r e d i c t e d 
0 . 2 5 9 . 3 2 5 . 9 7 
0 . 4 2 4 . 5 1 2 . 9 0 
0 . 5 8 2 . 8 6 . 9 5 
0 . 7 5 2 . 1 3 . 8 8 
1 . 0 1 . 7 2 . 0 2 
1 . 5 1 . 3 1 . 1 5 
2 . 0 1 . 1 1 . 0 1 
4 . 0 0 . 5 6 0 . 8 2 
5 . 0 0 . 5 2 0 . 7 4 
6 . 0 0 . 4 6 0 . 6 7 
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P a t i e n t o n e , p r e - r e s u s c i t a t i o n c o l l e c t i o n . P l o t o f 
n a t u r a l l o g a r i t h m o f m e a s u r e d ( x ) and p r e d i c t e d ( • ) 
serum c i m e t i d i n e c o n c e n t r a t i o n (mcg/ml) v e r s u s t i m e 
( h r s ) . S o l i d l i n e i s b e s t - f i t l i n e w i t h s l o p e o f 
b e t a , and b r o k e n l i n e i s b e s t - f i t l i n e w i t h s l o p e 
o f a l p h a . 
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P a t i e n t t w o , p r e - r e s u s c i t a t i o n c o l l e c t i o n . P l o t o f 
n a t u r a l l o g a r i t h m o f m e a s u r e d ( x ) and p r e d i c t e d ( * ) 
s e r u m c i m e t i d i n e c o n c e n t r a t i o n (mcg/ml) v e r s u s t i m e 
( h r s ) . S o l i d l i n e i s b e s t - f i t l i n e w i t h s l o p e o f 
b e t a , and b r o k e n l i n e i s b e s t - f i t l i n e w i t h s l o p e 
o f a l p h a . 
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P a t i e n t t h r e e , p r e - r e s u s c i t a t i o n c o l l e c t i o n . P l o t o f 
n a t u r a l l o g a r i t h m o f m e a s u r e d ( x ) and p r e d i c t e d { • ) 
serum c i m e t i d i n e c o n c e n t r a t i o n (mcg/ml} v e r s u s t i m e 
( h r s ) . S o l i d l i n e i s b e s t - f i t V i n e w i t h s l o p e o f 
b e t a , and b r o k e n l i n e i s b e s t - f i t l i n e w i t h s l o p e 
o f a l p h a . 
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P a t i e n t t h r e e , p o s t - r e s u s c i t a t i o n c o l l e c t i o n . P l o t o f 
n a t u r a l l o g a r i t h m o f m e a s u r e d ( x ) and p r e d i c t e d ( • ) 
serum c i m e t i d i n e c o n c e n t r a t i o n (mcg/ml) v e r s u s time 
( h r s ) . S o l i d l i n e i s b e s t - f i t l i n e w i t h s l o p e o f 
b e t a , and broken l i n e i s b e s t - f i t l i n e w i t h s l o p e 
o f a l p h a . 
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P a t i e n t f o u r , p r e - r e s u s c i t a t i o n c o l l e c t i o n . P l o t o f 
n a t u r a l l o g a r i t h m o f measured ( x ) a n d p r e d i c t e d ( * ) 
serum c i m e t i d i n e c o n c e n t r a t i o n (mcg/ml) v e r s u s t i m e 
( h r s ) . S o l i d l i n e i s b e s t - f i t l i n e w i t h s l o p e o f 
b e t a , and b r o k e n l i n e i s b e s t - f i t l i n e w i t h s l o p e 
o f a l p h a . 
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2 . 
P a t i e n t f o u r , p o s t - r e s u s c i t a t i o n c o l l e c t i o n . P l o t o f 
n a t u r a l l o g a r i t h m o f measured ( x ) and p r e d i c t e d ( • ) 
serum c i m e t i d i n e c o n c e n t r a t i o n (mcg/ml) v e r s u s ti me 
( h r s ) . S o l i d l i n e i s b e s t - f i t l i n e w i t h s l o p e o f 
b e t a , and b r o k e n l i n e i s b e s t - f i t l i n e w i t h s l o p e 
o f a l p h a . 
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P a t i e n t f i v e , p r e - r e s u s c i t a t i o n c o l l e c t i o n . P l o t o f 
n a t u r a l l o g a r i t h m o f measured ( x ) and p r e d i c t e d { • ) 
s e r u m c i m e t i d i n e c o n c e n t r a t i o n (mcg/ml) versus t i m e 
( h r s ) . S o l i d l i n e i s b e s t - f i t l i n e w i t h slope o f 
b e t a , and b r o k e n l i n e i s b e s t - f i t l i n e w i t h s l o p e 
o f a l p h a . 
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- 2 
P a t i e n t f i v e , p o s t - r e s u s c i t a t i o n c o l l e c t i o n . P l o t o f 
n a t u r a l l o g a r i t h m o f measured ( x ) and p r e d i c t e d ( • ) 
serum c i m e t i d i n e c o n c e n t r a t i o n (mcg/ml) versus t i m e 
( h r s ) . S o l i d l i n e i s b e s t - f i t l i n e w i t h s l o p e o f 
b e t a , and b r o k e n l i n e i s b e s t - f i t l i n e w i t h s l o p e 
o f a l p h a . 
P a t i e n t s i x , p r e - r e s u s c i t a t i o n c o l l e c t i o n . P l o t o f 
n a t u r a l l o g a r i t h m o f m e a s u r e d ( x ) and p r e d i c t e d { * ) 
serum c i m e t i d i n e c o n c e n t r a t i o n (mcg/ml) versus t i m e 
( h r s ) . S o l i d l i n e i s b e s t - f i t l i n e w i t h s l o p e o f 
b e t a , and broken l i n e i s b e s t - f i t l i n e w i t h s l o p e 
o f a l p h a . 
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P a t i e n t s e v e n , p r e - r e s u s c i t a t i o n c o l l e c t i o n . P l o t o f 
n a t u r a l l o g a r i t h m o f m e a s u r e d ( x ) and p r e d i c t e d { • ) 
serum c i m e t i d i n e c o n c e n t r a t i o n (mcg/ml) v e r s u s t i m e 
( h r s ) . S o l i d l i n e i s b e s t - f i t l i n e w i t h s l o p e o f 
b e t a , and b r o k e n l i n e i s b e s t - f i t l i n e w i t h s l o p e 
o f a l p h a . 
P a t i e n t s e v e n , p o s t - r e s u s c i t a t i o n c o l l e c t i o n . P l o t o f 
n a t u r a l l o g a r i t h m o f m e a s u r e d ( x ) and p r e d i c t e d ( • ) 
serum c i m e t i d i n e c o n c e n t r a t i o n (mcg/ml) v e r s u s t i m e 
( h r s ) . S o l i d l i n e i s b e s t - f i t l i n e w i t h s l o p e o f 
b e t a , and b r o k e n l i n e i s b e s t - f i t l i n e w i t h s l o p e 
o f a l p h a . 
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P a t i e n t e i g h t , p r e - r e s u s c i t a t i o n c o l l e c t i o n . P l o t o f 
n a t u r a l l o g a r i t h m o f m e a s u r e d ( x ) and p r e d i c t e d ( • ) 
serum c i m e t i d i n e c o n c e n t r a t i o n (mcg/ml) v e r s u s t i m e 
( h r s ) . S o l i d l i n e i s b e s t - f i t l i n e w i t h s l o p e o f 
b e t a , a n d b r o k e n l i n e i s b e s t - f i t l i n e w i t h s l o p e 
o f a l p h a . 
2 I 
P a t i e n t e i g h t , p o s t - r e s u s c i t a t i o n c o l l e c t i o n , P l o t o f 
n a t u r a l l o g a r i t h m o f measured ( x ) and p r e d i c t e d ( * ) 
serum c i m e t i d i n e c o n c e n t r a t i o n (mcg/ml) versus time 
( h r s ) . S o l i d l i n e i s b e s t - f i t l i n e w i t h s l o p e of 
b e t a , and b r o k e n l i n e i s b e s t - f i t l i n e w i t h slope 
o f a l p h a . 
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